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in this building the Schneider Company adjust and put in first-class running condition the new torpedoes built in their shops. The above-water launching tubes 
are seen below the projecting observation room. Below is seen a submerged launching tube, 


A TORPEDO TESTING AND LAUNCHING STATION.—|See page 222. 
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THE MENACE OF THE NOISELESS GUN. 


The noiseless gun, of which we gave an illustrated 





description in our issue of February 20th, 1909, must be 
regarded as one of the most successful inventions of 
the day As a means of securing that secrecy in war! 
fare which is essential to successful tactics, it is 
eq' in importance to smokeless powder To meet 
the attack of an enemy that can be neither seen nor 
heard will be a problem indeed, and the inventor is to 


be congratulated upon having introduced into warfare 
one more of those exacting conditions which are tend 
ing to make medern warfare so costly and destructive 
as to prohibit it altogether In so far as the Maxim 
difficult, ‘it 
preservation 


gun silencer renders war more may be 


regarded as making indirectly for the 


of peace, and, therefore, if we choose to so regard it, 


for the betterment of international conditions 
If it were possible to confine the possession of the 


new weapon to the military, for whose use, and for 
whose use aione, it was designed, we would have noth- 
ing to say against the device. But it cannot be de- 
nied that the appearance of this gun has greatly en 
larged the opportunities for the commission of un 
detected crime. 
Police Department of this city; 


of potice of the city of Pittsburg has taken steps to 


This fact is clearly realized by the 


and already the chief 


earrying of noiseless guns, and has an- 
with the utmost 


prevent the 
nounced his int@ntion to prosecute, 


severity that the law allows, all persons who are 
found in possession of the silencing attachment 

It is well understood that fear of detection is one 
of the most powerful deterrents to the commission of 
crime. It is because it does its work so silently that 
certain 
rifle and 
lies in the fact that the man with murder in his heart 


Rarely 


races prefer the knife or the stiletto to the 
revolver The menace of the noiseless gun 


may now dispatch his victim in silence does 


break into the home of the private citi 
fact, 


thing he 


the burglar 


zen unarmed; and yet it is a well understood 


by the police, that the last desires is to be 
driven to use a revolver But the housebreaker who 
carries a “silencer” might shoot the owner without 


the slightest fear of the report being heard by watch- 
man or 
in the 
blackjack A belated 


the robbery of his 


patrol. or even by the inmates of other rooms 


house rhe new weapon is surer than the 


pedestrian might be shot, and 


person carried out witho é 


police on adjoining stree hay re ! zhtest sus 
picion that a crime was being committed. Not even 
the cover of night will be necessary for the conceal 


ment of deeds of violence. The fatal bullet 


sent to its mark on a crowded 
broad dayiight, without there being any 


thoroughfare and in 


evidence of 


emoke or report to show whence it came. 

The deadly character of the noiseless gun renders 
it. in the hands of unscrupulous people, a distinct 
menace t ety: and we are strongly of the opin- 

made the subject of immediate 

tion. The principle upon 

wi I inded is already recog- 
nized ttached to the carry 
ing of ehtful possibili 
ties of uncelectabl pened up by the 
appearance of this weapon, should be met by a statute 
declaring that the manufacture, sale, or possession of 


strictly militar 


this weapon, for any but 
is a felony, and punishable by a long term of years 
In the penitentiary. 


purposes, 


Scientific American 


OPPORTUNITY FOR AMERICAN STEEL CONSTRUCTION 
AT MESSINA. 


The United States consul at Naples has drawn atten- 








tion in a recent report to the promising opening for 
ican capital and enterprise in connection with 
rebuilding of the city of Messina. It seems that 
the sentiment of the people is entirely in favor of re- 
construction. Large sums of money have been ex- 


pended in the improvement of the harbor, whose site 
general excellence are such as to render its aban- 
the question. Although, as yet, no 


formulated by the 





it out of 





have been govern- 


ment, it is generally understood that, as soon as sani- 


plans 


tary considerations will permit, the work of removing 


the debris of the city will be energetically carried 


through It will be several months, however, before 
this work will be commenced. 
In view of the fact that there will be a 


demand for the construction of houses that are both 


strong 


proof against earthquake, the situation 
introduce 


fireproof and 
ll offer an 
American methods of building construction. 


unrivaled opportunity to 
The San 
very 


rancisco 


disaster was made the subject of a 
our architects and engi- 
gathered and 


frame build- 


thorough investigation by 


neers, and its lessons were carefully 
recorded It 
ing, particularly in cases where the walls were care- 


admirably 


was proved that the steel 


framework, is 
Reinforced con- 


fully tied into the steel 
adapted to resist earthquake stresses. 
crete construction, also, showed, in the limited amount 
of such work as existed in San Francisco, that, with 
certain modifications, it could be made proof against 
by earthquake. In the intervening 
made in our knowl- 


damage 
great advance has been 
edge of the strength, and best methods of design, of 


serious 
years 

reinforced concrete; and this system of construction, 
if it were applied to the rebuilding of Messina, would 
mod- 


be an ideal form, especially for buildings of 
erate height. Our consul pertinently suggests that, 
in addition to the presentation of plans and esti- 


mates for American firms will find it 
greatly to their advantage to be 
spot by intelligent agents who are experts in the class 


rebuilding, 
represented on the 


of construction that is recommended. 


THE SUBWAY SITUATION. 
if the publication of plans and the submitting of 
Public Commission is a 
early enlargement of rapid transit 
York, the outlook for the future is 


proposals to the Service 
guarantee of an 
facilities in New 
rosy indeed. The company which is responsible for 
the Hudson tunnels has offered to extend 
Avenue and Forty-second 


The Interborough Com- 


its system 
by way of Sixth Street to 
the Grand Central terminal 
has proposed to enlarge its present system by 
from far 


pany 
the construction of a two-track subway 
north in the Bronx to the Battery, by way of Lexing- 
ton Avenue and Seventh Avenue, and to increase the 
its elevated system by laying a third 
service on its Second and Third 
also it asks permission to lengthen 


facilities of 
track for express 
Avenue systems; 
the present subway platforms, to admit of the opera- 


tion of ten-car express and six-car local trains. The 
Public Service Commission has announced that it is 
completing plans for a four-track system by way of 


Lexington Avenue and Broadway, to be built for most 
of the distance on two levels, with the local tracks 
above the express. It is understood that the Public 
Service Commission is disposed to grant the applica- 
tion of the Hudson Tunnels Company on the ground, 
not only that it will furnish a most important cross- 
town connecting the steam railroads which 
enter the Grand Central station with those that ter- 
minate in New that it will bring the 
Sixth Avenue shopping district into convenient touch 
with the steam and electric roads, long-distance and 
local, of the east side of Manhattan Island. In grant- 
ing this franchise the Public Service Commission will 
have the hearty indorsement of the gen- 
The Commission is not disposed 


service 


Jersey, but 


undoubtedly 
eral traveling public 
to grant the application of the Interborough Company, 
and this chiefly for the reason that it considers its own 
plans for a Lexington-Broadway four-track system to 
be greatly capacity to 
the two-track systems proposed by the company. The 
for permission to lengthen the existing sub- 

iy platforms will undoubtedly be granted; for this 
change alone will result in an increase of the carry- 


superior in convenience and 


equest 


ng apacity of the subway about twenty-five per 

nt Moreover, it can be accomplished for $1,000,- 
H00—a ve moderate outlay for an increase of carry- 
ing capacity of from 150,000 to 200,000 per day. The 
proposal to add a third track on the Second and Third 


ids is certain to meet with popular 
opposition, on the ground that the existing elevated 
disfigurement to the city, and that to 
would further darken the streets. 
Side con- 
gestion during the result 
from the addition of these express tracks, we think 
that the Commission before finally 
turning down this part of the Interborough’s proposal. 


Avenue elevat ro 


roads are a 
increase the trackag 


loosening up of the East 


In view of the 


rush hours, which would 


should hesitate 
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LIMITATIONS OF THE HYDROPLANE, 


The regarded as such a distinctly 


recent invention, that it will doubtless surprise many 


hydroplane is 


yachtsmen to learn that, as far back as the year 1872, 
the theory of this type of boat was most exhaustively 
investigated by William Froude, the father of the 
modern theories of the resistance of ships. According 
the Yachting and Boating 
carried out at Torquay, 
respectively 


to our 
Monthly, the 
were 


contemporary, 
experiments 
England, made with two models, 
3% and 10 feet in length., The lift 
recorded by special automatic apparatus. Mr. Froude 
found that the maximum resistance of a 2,500-ton ship 
would not be obtained until a speed of over 120 knots 
deductions 
extraneous 


and speed were 


first of the series of 
even if by 


started at the tremendous 


was reached. The 
arrived at was that some 
means the ship could be 
speed necessary to lift it completely out of the water, 
it would be impossible for the boat to carry the horse- 
power necessary to overcome the air resistance alone. 
Furthermore, if 
surface of the water at a speed of say 60 knots, and 


a ship were being driven along the 


met a wave of twice her own length with 10 degrees 
of maximum slope, she launched upward 
at that angle, and would take a flight of nearly 100 
The upward 
of some 


would be 


feet before she again reached the water. 
impulse would involve the communication 
rotational motion, which would inevitably add to the 
destructive effect of the shock when she reached the 
next sea. The final investigation was directed to 
the determination, first of the horizontal component 
of the normal pressure on the inclined plane, and sec- 
ondly of the surface friction of so much surface as 
immersed. Mr. Froude’s demonstration, as 
far back as 1872, of the fact that the inherent prin- 
ciples of the hydroplane prohibited the attainment of 


remains 


the phenomenal speeds which its advocates claimed 
for it, is summed up as follows: 

If when the ship has become wholly lifted on the 
inclined plane we seek to diminish that element of 
resistance which consists of the horizontal component 
of the weight supported on the incline, by reducing, 
say halving, the steepness of the plane, then, in or- 
with this flattened inclination the dynamic 
yield the same support, 


der that 
action of the water should 


the plane must assume a doubled area of immersion, 


and this doubled area will involve a doubled frictional 
resistance. But if again we seek to diminish the area 
of immersion by increasing the speed, the friction per 
same ratio as 
immersed 


square foot will be increased in the 
the lifting force per square foot, and the 
surface, though reduced in area, will retain the dou 
resistance which the halved steepness 
Thus, while we reduce 


bled frictional 
of the inclination introduced. 
one element of the resistance in any given ratio, we 
at the same time increase the other element in pre- 
cisely the same ratio, and their combined amount 
cannot be reduced below the limit at which it stands 
when the two elements are equal. 

If the limitations of the hydroplane, as thus dis- 
closed thirty-seven years ago by Mr. Froude’s investi- 
gations, had been known, or fully understood during 
the recent revival of interest in this attractive device, 
much misdirected effort and inevitable disappointment 


would have been avoided. 


AVIATION IN AMERICA AND THE SCIENTIFIC 
AMERICAN TROPHY. 

Judging from the recent performances of Mr. Mc- 
Curdy in Nova Scotia with the fourth aeroplane—the 
“Silver Dart”—of the Aerial Experiment Association 
the year 1909 is to witness even more rapid progress 
in aviation here than was made in France last year. 

After having made comparatively few practice flights, 
this young Canadian engineer, on March 10th, in- 
creased his previous records to nearly 20 miles in two 
flights of 13 and 22 minutes duration respectively. 
Two days before he had already made a flight of 11 
minutes duration. The aeroplane, mounted on 
wheels, started and landed on the ice of Lake Bras 
d'Or, near Baddeck, N. S. In one of the flights this 
new aviator is said to have attained a height of 50 
feet and to have performed various evolutions. At his 
request, the Aero Club of America is sending a repre- 
sentative to Nova Scotia to officially control a flight 
for the ScrentTiric AMERICAN Trophy, which it has re 
cently been decided to award each year to the aviator 
who makes the longest flight in an official trial. Here- 
after, anyone having a heavier-than-air machine which 
has shown itself capable of flight can have an official 
trial by notifying the Aero Club of America two or 
three days in advance, and remitting double the rail- 
way fare from New York to the point of trial, plus 
$4 for each day upon which a trial is to be made. The 
minimum distance for 1909 is 25 kilometers (15% 
miles). If a sufficient number of machines are de- 
veloped during the next few months, it is probable 
that a contest will be arranged near New York city 

The Scientiric AMERICAN Trophy has served a use- 
ful purpose in encouraging the development of new 
flying machines. From now on it will stand for the 
greatest achievement in aviation in America. 
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ENGINEERING. 
Now that the misunderstandings between the rail- 
roads and the manufacturers have been removed and a 


satisfactory steel rail assured, orders for new rails 
are being placed in large quantities. A notable instance 
is a recent order of the New York Central Railroad 
for 101,000 tons to be delivered during the spring 
and early summer. Of this order, 51,000 tons are 
peing rolled by the Lackawanna Steel Company, 42,- 
600 tons by the United States Steel Corporation, and 
the balance by the Algoma Steel Company and the 
Bethlehem Steel Company. 

The first application in England of the single-phase 
current to the operation of a steam railway is that 
on a section of the Midland Railway from Heysham 
to Morecambe and Lancaster. It involves electrifica- 
tion of ten miles of double-track road, and the equip- 
ment consists of overhead transmission, fed with 
single-phase alternating current at 6,600 volts and 25 
cycles. Also, a section of the London, Brighton, and 
South Coast Railway, nine miles in length, is being 
furnished with overhead electric transmission, and the 
total length of single track that is being equipped is 
2° miles. Current will be furnished by the London 
Electric Supply Corporation. 


A vivid impression of the huge amount of material 
that enters into the construction of the great bridges 
which are being built across the East River, may be 
gained by a visit to the storage yard at Bayonne, 
where the steel for the construction of the roadways, 
floors, trusses, etc., of the new Manhattan Bridge has 
been gathered for shipment to the site as it is 
needed. The stack of metal, before removal to the bridge 
began, weighed 30,000 tons, was 35 feet high, 85 feet 
wide, and 800 feet long. The steel was manufactured 
at Pheenixville, Pa., and it required 1,600 flat cars to 
transport it to Bayonne 

A recent statement made by Baron Saito in the 
naval section of the budget committee, at Tokio, re- 
garding the strength of the Japanese navy, shows the 
absurdity of regarding that navy, excellent as it is, as 
a competitor on equal terms with our own navy. The 
active list of the Japanese navy includes 13 battle- 
ships, 12 armored cruisers, 43 other cruisers, 59 de- 
stroyers, and 69 torpedo boats. Some of the important 
new ships are yet far from completion. The armored 
cruiser “Ibuki’ and the battleship “Satsuma” are to 
be completed this year; but the armored cruiser 
“Kurama” and the battleship “Aki” will not be ready 
until 1911 

The gain in toughness and strength of steel, due to 
the introduction into the construction of a small per- 
centage of vanadium, is shown in some recent com- 
parative tests of a carbon steel frame of 78,000 pounds 
tensile strength and 46,000 pounds elastic limit, and 
a frame of similar section with vanadium added to 
the steel composition. The vanadium steel frame sec- 
tion, carried on supports four feet apart, stood twenty 
blows of a 5,000-pound weight falling from a height of 
18 feet, before fracture took place. The carbon steel 
frame section was deflected 51 inches by the first blow 
and broke on the second. In the whole series of tests 
the vanadium steel showed about 15 per cent higher 
tensile strength and 25 per cent greater elastic limit 
than the carbon steel. 


On March 9th there was laid at the Brooklyn navy 
yard the keel plate of the “Florida,” which on the day 
of her launch will be the largest battleship afioat. A 
sister ship, the “Utah,” is being built by the New York 
Shipbuilding Company, Camden, N. J. The “Florida,” 
5211, feet over all, will have 88 feet 214 inches beam, 
or a few inches more than the “Mauretania.” Her 
hormal displacement will be 21,825 tons, her full load 
displacement 23,034 tons. She will be driven by 28,000- 
borse-power Parsons turbines at a speed of 20% knots. 
Her armament will consist of ten 12-inch and sixteen 
5-inch guns. As a result of the economies due to con- 
solidation of the bureaus, our naval constructors ex- 
pect with this ship to make a new record for rapidity 
of construction 


The Brennan gyrostatic monorail was introduced 
to the New York public by Prof. Chessin, of Wash- 
ington University, St. Louis, in the course of a recent 
lecture at Columbia University. Demonstrations were 
made with a 15-pound model running upon a copper 
wire. The automatic balancing mechanism consisted 
of two fly-wheels whose weight was 1/20 of the 
Weight of the whole car, and the model contained all 
the essential features of the large car, for the de- 
velopment of which the British government has appro- 
Priated a large sum of money. While the car was 
running upon the wire, weight, which it successfully 
balanced, was gradually added upon one side of the 
ear, which did not lose its equilibrium until a load 
equivalent to about 2/3 of its own weight had been 
Placed eccentrically upon its platform. According to 
the lecturer, the gyroscope, in a-full-sized car, would 
Constitute about 5 per cent of the total weight and 
Occupy about 15 per cent of the total space. 


Scientific American 


ELECTRICITY. 

A novel desk lamp has recently been put on the 
market, which consists of a long glass tube in which 
the filament instead of being coiled is stretched out 
in a single horizontal line. The entire light is pro- 
jected downward on to the desk by means of a semi- 
cylindrical reflector. The resuit is that the light is 
distributed over a larger area, and is more diffused 
than with the ordinary incandescent bulb. 


The frequency of accidents to passengers alighting 
from the rear platform of one car and walking in 
front of a car approaching from the opposite direction, 
has led an inventor to devise an alarm which is sounded 
by the motorman when he stops his car if he sees an- 
other car coming on the opposite track. The alarm is 
located on the back platform, and at night the device 
is illuminated, so that the sign reading, “Look out for 
the car on the other track,” may be read. 


A novel telephone receiver without a diaphragm has 
recently been devised, for which many advantages are 
claimed. It consists of a permanent magnet, the poles 
of which are connected by a soft core, making a con- 
tinuous magnetic circuit. A coil wound around this 
core is connected to the transmitter and a suitable 
battery. When the transmitter is spoken into, the un- 
dulatory current affects the entire magnetic circuit of 
the receiver, reproducing the voice very distinctly. It 
is said that with this receiver there are no overtones 
or disturbing sounds due to the vibrating of a dia- 
phragm. In one modification of this telephone the 
sounds were produced with such clearness as to fill a 
large hall. 


A new type of coffee roaster is now being made, con- 
sisting of an inner stationary and an outer rotating 
cylinder of perforated steel, between which the coffee 
beans are placed. The inner cylinder is electrically 
heated, and the beans are mixed thoroughly to provide 
a very even roast, by means of blades which operate in 
the space between the cylinders. One of the objec- 
tions to the ordinary roaster is the fact that it must 
be opened to permit of sampling the contents, to deter- 
mine when the beans have been properly roasted. In 
the new electric roaster a small cup is provided, which 
may be operated by the pressing of the knob to throw 
out three or four beans without stopping the cylinder, 
thus enabling the operator to sample the roasting. 


In a recent issue of the Electrochemical and Metal- 
lurgical Industry, M. U. Schoop discusses the decom- 
position of water by means of electricity to provide 
gases used in the oxyhydrogen welding flame. The 
proportion of 1 volume oxygen to 2 of hydrogen is not 
suitable for welding metals, as the oxyhydrogen flame 
should have an excess of hydrogen. However, M. Schoop 
has found that by using acidulated water, the proper 
proportion of oxygen and hydrogen may be obtained. 
This result he achieved in experiments which had to 
be discontinued, and he suggests that others should 
take up this problem, and try it out with a view to 
obtaining a commercially practical system of produc- 
ing directly the gases necessary for the oxyhydrogen 
flame. 


Much has been done abroad in developing the electric 
furnace for refining steel. Although little has been 
done heretofore in this line, in this country, the de- 
cision of the United States Steel Corporation to install 
two Héroult electric furnaces, of much larger capacity 
than ever before built, shows that we have been closely 
watching the experiments of others, and are now ready 
to profit by the work they have done. One of the 
Héroult furnaces is to be used at South Chicago, fo 
produce an extra fine steel for rails. The metal will 
be taken from a Bessemer converter, and then refined 
in the electric furnace. The furnace will have a ca- 
pacity of 15 tons, and if it proves a success, furnaces 
of twice this capacity will be installed. The second 
Héroult furnace is to be installed at Worcester, to 
refine steel used in making wire. Here the furnace 
will be used in conjunction with the open hearth. 


Another “C. Q. D.” message has awakened the public 
to the importance of equipping all ocean-going vessels 
with wireless telegraph apparatus. In the case of the 
collision between the “Horatio Hall” and “H. F. 
Dimock,” this importance was more strikingly shown 
than in the previous collision between the “Florida” 
and the “Republic.” The passenger steamer was 
equipped with wireless telegraph apparatus, but the 
injury it received was so serious, that the operator had 
no time to send out any detailed information about 
the accident or its whereabouts. Although the pas- 
sengers were taken aboard the “Dimock,” considerable 
anxiety was felt for their safety, owing to the absence 
of further wireless messages. The freight boat with 
the passengers aboard was in a precarious condition, 
but could summon no assistance because it possessed 
no wireless outfit. Had the law been in force com 
pelling all vessels to carry wireless telegraph appa 
ratus, it would have been possible for the “Dimock’ 
to communicate with the revenue cutter “Gresham 
which was searching for it in the fog. 
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SCIENCE. 

In an obituary notice of the late Mr. Ezram. von 
JerZmanowski we stated that he was the introducer 
of the water-gas process in this country. A subscriber 
of the Screntiric AMERICAN questioned this statement, 
and held that the honor belonged Mr. T. 8S. ©. Lowe 
We are informed by Dr. Arthur H. Elliott, engineer- 
chemist of the Consolidated Gas Company, that the 
credit of the introduction really belongs to M. Tessie 
du Motay, the inventor of the water-gas process, and 
that Mr. von Jerzmanowski was an assistant of his 
Mr. T. S. C. Lowe modified Du Motay’s process, and 
made it practically continuous. 


Mrs. W. K. Vanderbilt’s plan of building in New 
York city four model tenement houses for tuberculous 
families deserves praise. What the tuberculosis patient 
needs, and what he can get only in a well-conducted 
hospital or sanitarium, is intelligent supervision of 
his sleeping quarters. According to Mrs. Vanderbilt's 
scheme, the families to be hovsed in her mode! tene 
ments will be thus supervised until they can safely live 
elsewhere. A particularly valuable feature of her plan 
is the fact that it tends to keep the family together 
The dispersion of the family undoubtedly has its bad 
effect upon the patient himself, and frequently results 
in the separation of the entire family. 


The recent newspaper announcement of the discov- 
ery by two homeopathic physicians of “Tho-rad-x,” 
“the most powerful therapeutic agent in the world,” 
which like all other cure-alls “will revolutionize the 
practice of surgery,” has been made the butt of ridi- 
cule in serious medical papers. It is asserted that 
radium has hardly lived up to the premises which 
were originally held out. After all, it must be con 
fessed that we are still much in the dark as to the 
therapeutical value of radioactive substances. The 
indiscriminate publication of such “discoveries” can- 
not but have an evil effect in so far as they arouse 
false hopes. 


Capt. C. E. Thomas of Saranac Lake has discovered 
an opening to a great cavern on the summit of a 
mountain in the Adirondacks, N. Y. He penetrated 
the cave for about 1,000 feet, and then returned be 
cause he had no proper equipment to continue his ex- 
ploration. The cave is situated on a mountain known 
as “W” Mountain, several miles from Standish, N. Y. 
The mouth of the cave is about 50 feet wide, and the 
first room 50 feet long, 20 feet wide, and 30 feet high. 
Bats lined the walls. In the second room, which was 
about 40x 15 x 25 feet, ramified passages were found. 


On April 9th, 1908, an inverted rainbow was seen 
from the Italian geodynamic observatory of Rocca de 
apa by Prof. Agamennone, the director of the obser- 
vatory, and a party of visitors. The morning was 
showery; and when the visitors reached the observa 
tory, 2,500 feet above sea level, and looked down on 
the vast Campagna, they were astonished to see, pro- 
jected on the vineyards and trees beneath, a perfect 
rainbow with its convex side down and its middie point 
bearing northeast. Inverted rainbows are very rar 
even in mountainous regions. None of the visitors, 
who were French and Italian meteorologists, had ever 
seen one, nor had Prof. Agamennone, although he had 
been director of the observatory for eight years. The 
phenomenon, however, is not unknown. It was observed 
from the Efffel Tower in Paris in April, 1891. In this 
case there was a double rainbow, extending above and 
below the horizon to form two nearly complete con- 
centric circles 


Last July Drs. Soubris and Crouson, with the aero 
naut Decugris, made a balloon ascension for the pur- 
pose of studying the cause of “balloon sickness,” which 
has been ascribed both to deficiency of oxygen and to 
deficiency of carbon dioxide in the blood; Agazotti 
going so far as to recommend, for inhalation at gr 
altitudes, a mixture of 13 per cent of oxygen and 87 
per cent of carbon dioxide, in preference to pure 
oxygen. Dr. Soubris, who alone suffered from bailoon 
sickness in this ascension, experienced six distinct 
attacks; of which three were relieved by Agazotti’s 
mixture, and the others were cured, far more com 
pletely, by pure oxygen, which therefore appears prefer 
able for inhalation 


at 





Various other observations were 
made during the ascension. The arterial pressure was 
found to vary irregularly, with the altitude and the 
individual. The muscular strength of two of the men 
diminished regularly as the altitude increased, while 
in the third case the strength first diminished and 
then increased, as the following table shows: 


Muscular Strength 


Altitade No. 1, No 2 No, 3 
O serv soeueeee 45 57 1} 
3,430 Geet; . cohen 38 38 +2 
11.200 Tet. sicuee awe cto 42 51 +] 


No definite law of variation of cutaneous sensibility 
could be detected with Weber's compass Bonnier's 
diapason also gave negative results in regard to acute- 
ness of hearing. 
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IMPROVED FORMS OF THE BUGGY-TYPE 


AUTOMOBILE. 

The modern motor buggy is an example of reversion 
to an original form i ! seen by comparing 
photographs of iines herewith illus- 
trated with those of the Selden car, shown on another 
part The pionee itor e builders generaily 
sought to place 1 motor iponh a horse-drawn vehicle, 
and thus ake self-propelled, and as horse-drawn 
veh es generaily had large vheels, these were also 

I Amel! i itomobiles, such as 

these produced by H 1 D i 
se I Holsman, of Chi 
revert to tl | scheme of applying a motor 
to a high-wheeled bugg The machine had novel 


features, such a8 a rope drive, compact 


power plant, ete., and it showed itself capa- 
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tended the Holsman machine caused others to take up 
the manufacture of this type of automobile, and there 
are at the present time fully half a hundred makers of 
high-wheeled buggy-type automobiles throughout the 
United States. Most of these conform more or less 
closely to the lines laid down by Holsman, though 
there are some variations in the form of drive and of 
motor used. For instance, in the McIntyre machine, 
and also in the International, the double-opposed air- 
cooled motor has a planetary two-speed transmission 
mounted directly upon the crankshaft and arranged 
to drive a countershaft, placed at the rear, by means 
of a single chain. The final drive to the rear wheels 
is by double chains from the ends of this countershaft. 
A good idea of this arrangement is to be had from the 





ble of traveling over extremely bad and 
muddy roads with considerable facility The 
use of solid rubber tires did away with all 
tire trouble, and in the hands of the actual 


user these machines gave thorough satis- 


faction They wer idua mproved in 
details a i tne Lest inge has been the 
substitution of a four-cylinder opposed-ty pe 
motor of novel lesign for the double- 
opposed-cylinder motor that has heretofore 
been used 4 partially-sectioned plan view 
of this motor is shown below The op- 
posed pistons in wh pair of cylinders are 
rigidly connected, the frame that unites 
them having a vertical slot in which is 


mounted a roller bearing. An eccentric disk 


on the motor shaft (which takes the place 


of the ran} fits in this roller bearing 
and the back-and-forth horizontal movement 
of the pistons rotates the eccentric and thus 
the motor shaft of which it forms a part 


Phe up-and-down movement of the eccentric 


is allowed for t the roller rolling up one 











side of the slot in the piston-connecting 
frame, and down the other There is a 
clearance of 1/1000 of an inch between the 


slot and the rojler, so that it clears on the 


Side of the siot a 


vhich there is no pressure 
while moving ip or down the other side 
The motor shaft is mounted on ball beat 


ings and extended outward on either side 








of the carriage body At and near each end 

there are two V-shaped pulleys The outer 

most one presses against the tires of the rear wheels 
and reverses the vehicle when the motor is swung 
backward on its two bangers. The other pulleys near 
each end of the motor shaft drive the rear wheels by 
means of a special new form of friction chain which 
runs over large sheaves on the rear wheels. For the 
low speed a positive drive is obtained by spreading 
the driving pulleys and allowing the chain to fall on 
& small sprocket at the center of each one This is 
an extremely novel feature and is an excellent one. as 
if gives a practically positive drive on the low speed 
which sometimes has to be used in pulling the vehicle 
out of a hole Another novel feature of this new 
motor ig the drawing of the charge of gas into the 
crank case, whence it passes through automatic inlet 
vaives in the heads of the pistons into the cylinders. 
$y dissolving the lubricating oil in the gasoline, all 
the working parts of the motor are thoroughly lubri- 
cated as the charge is drawn into the crank case. The 
exhaust valves are located in flanged chambers on the 
sides of the cylinders and are operated by a slotted 
cam on the motor 








er plant having an air-cooled doubie-opposed-cylinder 1 tor wit! 
n har y operated valves, direct-connected to a two 1 
I ary insmission a single chain from which drives a cour 
g a differentia Two chains from the end of this countershaft 
ive the rear wheels novelty is the two fans ingeniously 
iriven by a belt passing under and over the flyw! 
rhe motor is thoroughly lubricated by a mec! 


er having ten outiet 


plan view of the power plant of the International auto- 


mobile buggy In this case special fans are arranged 
to blow upon the exhaust valve chambers and keep 


them well cooled, while the lubrication is effected by 
means of a mechanical oiler positively driven from 
the motor crankshaft. A powerful 5x5 opposed-cylin- 


der motor of 14 brake-horse-power is used in this car. 
The motor is mounted upon a steel sub-frame, and 


its location in the center of the vehicle makes an 


equal distribution of weight. The body is mounted 
upon four full-elliptic springs 3 feet in length. The 
wheels are 40-inch diameter in front and 44 in the 
rear, and they are fitted with special flat-tread solid 
rubber tires of 1% inches diameter. Internal expand- 


ing brakes are fitted in the sprocket drums 
The McIntyre machine has a motor of 44%x3% 


inches bore and stroke, rated at 12 to 14 horse-power. 
The wheels are fitted with 14-inch solid rubber tires 
and contracting ring brakes are used on the driving 
wheels. The front and rear wheels are 34 and 38 
inches in diameter respectively. This concern has 
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recently brought out a large four-passenger automobile 
four-cylinder vertical motor placed in front 
bonnet and with shaft drive through a two- 
speed planetary transmission to the rear axle. The 
used on this car has the same bore and stroke 
as the other and is rated at 28 to 32 horse-power. The 
use of solid tires on a large car of this kind necessarily 
limits the speed at which it can be regularly driven 
to not much more than 20 miles an_hour; but for cer- 
tain purposes the solid tire is preferable on account of 
its reliability and freedom from puncture. 

another variation in the power plant of the 
medium-priced buggy-type machine is to be found in 
the Schacht runabout, in which a water-cooled double- 
opposed-cylinder motor is mounted transve.sely in the 


box at the rear of the body and is arranged 
to drive, by means of a composition alloy 
metal disk attached to its flywheel, a paper- 
rimmed wheel mounted upon a countershaft 
forward of the motor. This wheel contains 
a differential in its hub—a feature that is 
necessary in order to allow a difference in 
speed of the driving sprockets on the ends 
of the countershaft when the vehicle makes 
a turn. The drive to the rear wheels is by 
two side chains. The radiator used as a dash 
board is a novel feature of this machine. 
One of the simplest buggy-type automo- 
biles yet devised is the “Buggyaut” of 
the pioneer -automobile constructor, Mr 
Charles E. Duryea. This machine is fitted 
with a two-cylinder, two-cycle, air-cooled 
motor of about 12 horse-power. The bore 
and stroke of the cylinders are 3% inches 
respectively. The motor is mounted in a 
horizontal triangular frame the base of 
which is formed by the extensions of the 
motor crankshaft through suitable casings 
These tubular casines contain spiral pockets, 
A, and flanges upon the motor shaft exten- 
sions fit in the pockets. By rocking the 
tubular casing the shaft extensions are thus 
moved sideways and the two grooved pulleys 
at their ends are brought opposite the 
grooved rings on the wheels to obtain the 
low or high speeds. The frame containing 
the motor is then swung forward until the 
pulleys are brought into mesh with the rings 
sufficiently tightly to drive them by friction 
The drive is similar to that of a locomotive 


upon rails, except that in this case the rails are round 
grooved, thus making greater frictional contact 
and. lessening the pressure required. The pulleys are 
steel, and the rings, which can be readily 
and cheaply renewed in a few minutes after they have 
out, are also of this material. Both the large 


the larger of the two driving pulleys are 


up of separate beveled circular pieces. A smaller 


external grooves is used for the reverse. 


The bearings of the motor are large and are lubri- 
grease cups. The cranks and pistons are 


by the feeding of oil with the gasoline, 


system was introduced last summer by Mr. 

The forward end of the triangular frame con- 
taining the motor is connected with the steering post, 
so that when the front wheels are turned in one direc- 
the other, the motor is moved slightly side- 


the friction upon the innermost driving- 


ring is reduced, thus allowing the pulley to 
slip when the difference of speed occurs in turning a 
The flywheel, F, is fitted with notches into 


which a lug on 





shaft thus dis 
pensing with all 


cam gears. The 
exhaust passes 
through a _-— pipe 


into a muffler 
which surrounds 
the motor Bhatt 
and 1s entil 

separated from it 
The new motor 
has a bore and 
stroke of 4 inches 
and is rated at 26 
horse-power, Itis 
of the air-cooled 
type, which is the 





type usually em- 








the starting 
spring, S, slips. A 
cord on the front 
end of this spring 
runs forward and 
over a pulley up 
through the floor 
By pulling the 
handle on the end 
of the cord the 
motor can be 
turned over and 
started from the 
seat. A _ starting 
crank can also be 
used on one end 
of the motor shaft 
extension if de- 
sired. The _ two- 











ployed in this 
el f hixe cycle motor is by 
I all odds the sim- 
plest and most re- 
ec liable type, and 
mounter n é when this is made 
ey The twin opposed-cylinder engine and driving mechanism of the Holsman motor buggy. air-cooled (as it 
e bor i I t features such as eccentric disks, F', on its shaft instead of cranks ; inlet valves, J. in the pistons; and exhaust valves, E, operated by special is in this case by 
is readily accessi- yey oN PO a, 4 Be means of special 
ble by taking up he nee ae ee 8 eae copper heat-radi- 


the floor The 
success that at 


SOME TYPICAL MOTOR-BUGGY POWER PLANTS. 


ating flanges of 
great conductiv- 





7 TP REE pe 











Marcu 20, 1909. 


ity), and fitted with the simple lubricating arrange- 
ments that are used on such motors of thé marine 
type, an engine of leng life and simplicity and excel- 
Jent wearing qualities is produced. 

machine which resembles an ordinary auto- 


Another 
mobile clos¢ ly as far as the power plant is concerned 
is the Simplo.” This machine has a double-opposed- 


cylinder motor mounted in front under a bonnet. The 
motor is either of the air-cooled or water-cooled type. 
The longitudinal driving shaft, S, (see illustration) ex- 
tends back from the motor to the middle of the frame 
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Tires (8 at $8 each, requiring one hour to put on) $2.00 
Storage (machine kept in garage first year).. . 4.50 
Ol cane ° ob 06eesegaecees 1.72 
Gasoline .. 6.11 

New parts (cables $15, chains $24.50, coil $42, sheaves 
$11.20, batteries $10, spark plugs $12, muffler, $6 ») 38.70 
Overhauling (including painting once in 32 months).... 9.00 
Labor .. 060 0ceeee eee ‘ 9.19 
Substitute vehicle during repairs...... eee 2.00 
$38.31 


The machine referred to traveled an average of 
20 miles a day and gave its owner satisfaction. 
The total cost of $0.06 a mile for the 20,000 miles 
it has been operated is about one-quarter the cost of 
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Analysis of Honey, 

C. A. Browne has published the results of an ex- 
haustive research into the composition of specimens of 
American honey, with special reference to the influ 
ences exerted by the nectars of various flowers and 
by local conditions. 
rules for the variations in the composition of honey 


Browne also formulates general 


which will be very serviceable to chemists engaged in 
the inspection of foodstuffs, and suggests valuable tests 
and improvements of official methods of analysis. {[n 
addition a number of problems of the chemistry of 


























Duryea “ Buggyaut” with extra foldable seat in the rear. 


The simple friction drive direct fre 
rear Wheels is apparen 





ynotograph he steerin 





and carries on its end a cone, C, of impregnated fiber, 
which is mounted to slide upon it. On a transverse 
countershaft there are slidably mounted two beveled 
disks, FG and RG 
the reverse, while the other one, FG, gives the forward 
forward by means 


One of these disks, RG, is used for 


speeds. As the cone C is moved 
of a hand lever, the beveled disk FG is slid upon its 
shaft so that it is kept in close proximity to the cone. 
Contact is obtained by pushing the two together by 
means of a pedal, whereupon C drives FG, which in 
rear axle through its shaft by 
As the driven disks are of 


turn drives the live 
means of a single chain 
metal and the driver C of paper, any wear caused by 
slipping does not wear uneven places upon the paper 
pulley, as generally happens when this is the driven 
most friction-disk 
about the 


usually is in 
point 


member, which it 


transmissions. The principal cone- 
and-beveled-disk transmission is that the entire fric- 
tion surface of the two members is in good rolling 
contact and that there is no difference in speed between 
the two edges of the driven disk, with the consequent 
slippage that type 
of flat transmission 

To give some idea of the cost of maintaining and 
operating an automobile of the high-wheeled, buggy 
type, we append some figures obtained from a physi- 
cian in a New England city, who has used one of them 
constantly for the three years. The machine 
was in almost constant use about town and long trips 
were occasionally made with it into the country over 
roads that were none too good. The average cost per 
month for a period of 32 months was $38.31, which 
was distributed as follows: 


necessarily occurs with the usual 


friction-disk 


past 


ym the pulleys on the ends of the motor crankshaft to the rings on the 
1 T is done by a lever and the motor is 
throttled by twisting the steering handle, 


running a pneumatic-tired automobile; and this could 
doubtless be considerably reduced in many instances. 
In addition to the runabouts illustrated herewith, 
most manufacturers now make surreys and other forms 
of four-passenger rigs upon the same general lines. 
They have also entered the commercial vehicle field, 
and delivery wagons that can be quickly converted 
into passenger vehicles after they have been used for 
business are now on the market. The farmers of the 
middle West are rapidly coming to appreciate the ad- 
vantages of this type of machine, and many of them 
are using it in place of horses. Such a convertible rig 
can be used to haul produce to market, and afterward 
to give the family a ride at the end of the day’s work. 


It will traverse bad roads and is very serviceable. 




















Disk transmission of the Schacht motor buggy. 


The large wheel with the differential gear in its hub is slid over the face 
of the disk attached to the flywheel in order to obtain the 
different speeds, 


The McIntyre motor buggy—a typical machine of this kind. 


This machine has a 10-11-horse-power, 3% x 384 double-opposed-cylinder motor, planetary transmission 
and double side chain drive from a countershaft, A regular automobile steering 


wheel is used, 


honey are discussed, including the relations between 
honey and honey dew, gums, and other vegetable secre. 
tions, and the effect of artificial feeding of bees on 
the composition of the honey produced by them. The 
composition of honey dew, and floral nectars, and the 
methods by which they are transformed, “inverted” 
and preserved by the bees are described, and analyses 
are given of 100 specimens of honey, produced from 50 
32 States. The 
(direct 
estimation of 


varieties of flowers in investigation 
includes both 
polarization by inversion, 
Wiley’s 
tion of water, sugar, 
The article also gives data concerning the 
with cane sugar, invert sugar, 


optical methods polarization, 


levulose by 
(determina 


and chemicai methods 


reducing sugar, ash, 


process ) 
dextrine, 
free acid). 
adulteration of honey 
and syrup made from starch, and methods of detecting 
such adulteration. 

- —»> ++ — 

Death of Major K, L. G. Zalinski, 

Major Edmund Louis Gray Zalinski, well known as 
the inventor of the dynamite gun which bears his 
name, and which was installed upon the “Vesuvius,” 
died on March 11th in New York city. Major Zalin- 
ski was born in Kurnich, Prussian Poland, on Decem- 
ber 13th, 1849, and came to this country when he was 
four years of age. During the civil war he served as 
an aide to Gen. Nelson A. Miles, and later entered 
the regular army. Between 1883 and 1889 Major Zalin- 
ski became widely known as an inventor of military 
devices and as an investigator of explosives. He was 
best known for his development of the pneumatic dyna- 


mite torpedo gun, which however never attained the 
widespread use that he hoped 





























The power plant and driving mechanism of the Duryea “ Buggyaut.” 


The two-cylinder air-cooled two-cycle motor has slidable extensions of its crankshaft carrying on their ends 
large and small grooved pulleys, P, which friction against the large grooved rings, RR’, for the for- 

The crank cases of the motors are shown at CC; 

F is the flywheel between the two; and § the starting strap for starting the motor from the 

AA indicate the spiral grooves in the crankshaft 

casing which, when the casing is rocked, cause the shaft extensions to move sideways 


ward and reverse motion. Bis the brake shoe. 


seat. The mufflers are shown at MM, 


and bring the small or large pulley opposite the ring for low or high speed. 


6OME NEW MOTOR BUGGIES AND THEIR POWER PLANTS, 


Plan view of chassis of “Simplo” runabout. 








8, Extension of motor crankshaft carr r ¢ r disk, ©. FG, Beveled disk meshin 
C for forward drive. RG, Revers i G uuntershaft, HL, Hand lever for operating 
disks and cone ©. FP, Pedal for bringing disks and cone in contact. BP, Brake pec rhe 
cone and beveled disks. w e used in place of the usual flat disks shown above 
several distinct add s which will be found described in the text. This ca 
different from kind in that a live rear axle is used and also in the plac 
of the engine in front under a bonnet, 
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THE SCHNEIDER TORPEDO-LAUNCHING STATION. 
The Schneider ¢ mpany icture ol 
nov i u jue cl hi ind 
‘ t I i 
tructs | ! m of these 
orped idin i 
f \ ’ ( stec 
} | at i 
I ‘ ~ ns! tt t t ; 
i tir me 
’ i t} 
ed in a hu é I 
wcupied by the comp 
om] sed a by é 
ersta I nat the issembling of all 
es S is liff t tash It is necessar 
1 the movements < the various parts and 
to t . ' tra irs 
} ' i 
‘ ‘ i the hvdrostat m the idiust 
in I f tl 1 quarte y pra 
| e, a tl i I fourth by trial and 
ol nvolv 1 number of launch 
ngs t j 1 l h must take place under ce! 
favoral litions It 8S necessary above Ll 
t ‘ he ed spot vhere still water can be 
‘ e sea rougi and where the tor 
ped I } s fu I aln t mile 
interir ssels or othe obstacles 
lepth « iter less tl t The t | ground 
ted nea seaport and a r i 
t lt t tures suital ) 
t! mre ! ‘ atic ind nching of torpedoes 
\ t t litions res site fe in esta 
=i s! ea ind rl mpa 
} . 1 tl} At and Medite 7 
( rt t ¢ I t 1 a suitable itlor I 
he f 1dstea t} exte is be Veer tl lHivéres 
i 4 nd ft Ved ri ! hore ear I 11O! 
I f . defect that dep 0 feet 
[ ff ently near t! ! I I ine t 
, t } ere the q ed build os ( land 
rorpe sted t I | al t et 
tf t ’ ul 1 ned tror i 
ons , deepe ¢ ¢ 
| 1 p Dp land de 1 
" bee r P lef t etablis} 1 
norma H essa! to ha i nsid 
! | Ir n order » avoid a dang o! 
the | m, and a depth of 50 feet is deemed 
requ 
Unde he ond 
wt it ne point 
el the ourse 
' ¢ » the shore 
iit ontaining il h irnpliances requ red for 
ath 1 launching torpedoes 
rr} nee is project is now accomplished ind the 
tourfsts and fishermen see a many-windowed building 
rem i modious dwelling, rising 30 feet al 
the vat | apparent resting or t S00 feet ror 
tl D ! t lis s made entirely of a ored 
oncrete It lesigned tf he engineers of the 
eid ind H nebique firms n ollaboratior 
nd I ted at the shipyard at La Seyne, 20 nautical 
iles t present te The lowe! part ft 
the structu 1 huge caisso1 th slightly inclined 
. - This son. tl construction of which was 
commenced in March, 1908, was launched in August 





vessel and remained afloat two mont 


letion it towed to its destination 


was 


by vo tue very slowly and with many precautions, 


November. The emplace 


ment had pared by divers, and a carefully 
iev 1 bed t ibout 12 feet thick, had been laid 
ol } i | 50 \ moc 1 ver ex 

; ‘ ' } j 7h nk by ud 
mit vater ompartr I le ed for that 
purpe These difficult and del t perations were 
performed in exceptionally favorable w the | h 
perfect success. A few hours after the fl ! 
had become a fixed one it was exposed to the 

violel tempest, which it sustained without 


and thus gave a gratifying proof of its stability 


rhe structure will be completed, it is expected, dur 
iter part of which is submerged, 
feet above mean sea level. 
i I f concrete, but contains a 
ibag ue tight ‘ n which are placed 
i torpedoes under water, These 
t the ull of chamber, and are 
fitted witli 4 t heir vuiter ends are 
urrounded by a which, when clos nd pumped 
ar permits examination and repair tubes and 
their doors At and above the wat line, the caisson 
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protected | oe I rom it vessels 

tX rpedoes ind other floa I objects. 
A two-sti ns - ected upon the platform 
The lower ns tubes tor 1unching torpedoes 
above the eve ind is connected with the cham- 
ber beneatl op ng in the floor After 
ea torpe f d its course t will be picked 
ip | brou ba to the statior hoisted to 
the plat by ta e! ning on a concrete beam and 
¢ ree ess he first stor vhence it 
ilating and repa room for further 
I \ l I sting nve ng ind other 
ne I iding a series of railways, a pump for 
emptying the subaqueous chamb« and air compressors 
r charging the torpedoes, will be operated by elec 
tricity furnished by two enerators driven by 

petroleum motors 

The upper story of the building will contain offices, 
odgings for caretakers, and an observation room placed 
dire over launching tubes, and supported on 
cantilevers outside the wall of the building. This room 
have a bay window with a glass floor, so that the 
I I nt t nh the rpedo le es the tube can be 
not r the purpose of determining the velo The 
n room | be surmounted by a signal tower 


from wl h communication car th observers 


stationed on floats at various points of the course 
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&tmateur Wireless Operator. 


Some time ago, when the fleet last lap 


was on its 


of the famous around-the-world trip, trouble was experi 


several naval wireless shore 


Atlantic coast 


by the op 


rators ol 


itions scattered along the Complete 


messages could not be received by these stations, be 
ause amateur wireless operators would nterfere 
Their periodicity was nearly the same s that of the 
ships of the fleet, that is, 425 meters wave length, and 
mal f them have as strong a sending apparatus as 
the ships 
Take Washinegtor D. ¢ fi ince There ire at 
least fifty well-equipped stations. Their operators range 
Irom welve to fifty years of age rhe may not be 
ible to send as ir as the nav stat but when it 
comes to rece ne. the get everything that is in the 
ether Many of ther it times hear distant stations 
ne he navy vard ind hen no answer! s heard, 
these oung operators then ca the naval station, and 
report that a distant station is ng them It is 
1imed that the operators on itch never respond t 
ese fa rs 1 go o1 th the reg ir business It 
‘ aang , i ets p s were not 
ppreciativ 
( I ts are ser ever t the Navy De 
partment If this continued interference keeps up, the 
reless amateurs will et themselves into trouble 
vO plans to regulate these youngsters are under con 
sideration One is to limit them to certain hours of 
he da when they in do their talking The hours 
most likely to be adopted will be from 3:30 to 7. An 
other plan is to license these stations, as they do over 
n England 
About a year or so ago, a high school student, who 
had a wireless station, thought he would have some 


fun by sending fake messages to the navy yard and sign 
the Dolphir The operator on watch later caught 
the guilty offender \ report of this occurrence was 


Navy which re- 


District 


the Department 


Attorne\ It vas 


mmediately made to 


ferred the matter to the 


found that nothing could be done with the young mar 
ho promised to “be good"’ when it was explained just 
hat damage his mischievous pranks with wireless 
I ht d 
Sa ~ — 
The Current Supplement, 

A new method and a machine for degreasing wool 
continuously are described in the opening article of 
the current SuprpLemMeNtT, No. 1733. Dr. Robert Grim 
shaw exposes some wire-nail fallacies. Prof. Reginald 


Fessenden’s paper on Wireless Telephony is contin- 


ued John S. Fielding writes on “Safety Factors in 
Dams San Francisco’s new fire-protection system 
is exhaustively described Brimming with many a 


Franz Feld- 
~ “A. 3. 
the Crys- 
“The Un- 


quaint bit of historical information is 


haus’s “Submarine Experiments of the Past 
contributes an excellent 


Water. In a 


Tutton paper on 


tallization of paper entitled 


tilled Field of Chemistry” Arthur D. Little dwells on 
the stupendous stores of potential energy bound up in 
matter In 1885 the distinguished physicist Helm 

te a paper entitled “Theoretical Speculations 
( el ge Dirigible Balloons.” For the benefit of 
é it nventors we publish in the SuPPLEMENT 
a trans! n of this paper 





—> +++ 
Magn¢ ! now being employed to some extent 


as a dec 


brass manufacture, having the ad- 


vantage over | horus that an excess may be used 
without harm, and ideed, may improve the quality 
of the brass. Magnesium is a metal which belongs 
to the same family as zin Ordinarily the addition 


of 0.05 per cent of magnesium to the brass is sufficient 


for deoxidizing purposes. 
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Us orrespondence, 
GENERAL FORMULA FOR COMBINATIONS OF NUMBERS, 
ro the Editor of the AMERICAN 
much interested in Dr. J. G 


ScIENTIFIK 


Bland’s letter in 


the issue of February 13th, as I had made some 
researches in a similar direction | was seeking com- 
binations of numbers that would bring any finite re. 


sults 


problems illustrating Euclid’s proposition No 
17, Book I 


In the (Boston) Journal of Education of September 
th, 1907, and April 2nd, 1908, appeared communica- 
ons from me bearing on this 

I would now submit an equation in harmony with 
which must be all problems, which secure finite re. 


sults llustrating t 


I 
(ln t l ( nt 
2m 


Mass 


11S proposition: 


4) F i( ue ”) 
2 2m 2 


FRANK JEROME, Sr. 
Boston 
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ACCURACY IN SCIENTIFIC DICTION. 


To the Editor of the Screntiric AMERICAN: 
Prof. S. A. Mitchell’s article in the Screntiri 


AMER- 


IcCAN Of February 6th contains a number of inaccu- 
racies that should not pass unnoticed 

First, the extremely loose way in which the terms 
temperature” and “heat quantity” are used is to be 
deprecated It should be remembered that the ther- 
mometer measures temperatures, and that such terms 


heat” have no meaning. 

the actien of the thermopile 
When heat strikes a 
offered to an 


as “degrees of 

In explaining 
Mitchell 
the 


Prof. 
thermopile it 
electrical current 


Says 


alters resistance 





passing through it, and this change of resistance is 
measured by the galvanometer.” The most elementary 
text-book shows that the action of the thermopile is 
nothing of the sort 

Further on we find Where the strength of the 
solar heat is the large number 10,000,000 that of the 
moor reflected solar radiation) is only 12; or 
n other ords the sun shines with an inte nsity 800,000 
times that of the moon.” It would be pleasing to 
lear! vhat justification there may be for the term 
strengt! as applied to solar heat This sentence, 
however, commits the graver fault of treating two 
distinct propositions as identical It may be that the 
sun shines with an intensity 800,000 times that of the 
moon, the comparison being made with the photo- 
meter, but when the total radiations of the two bodies 
re com! the ratio is about 180,000 to 1, and the 
itte s the ratio here involved, as nearly as 1 can 
make ou 

What is meant y the “intensity of the corona at 
1 millimeters from the sun’s limb,” etc.? We may 
guess that Prof. Mitchell means the rate of radiation 
of the corona at the above-mentioned distance from 
the edge of the solar (size not specified) given 








by his particular apparatus, but as the language 
stands it really means nothing at all It is an ex- 
tremely dangerous practice to use scientific terms in 
otl than their exact and accepted signification 
C. C. HUTCHINS 
Bowdoin College, Brunswick, Me 
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FROM THE TRACK-WALKER’S STANDPOINT. 


To the Editor of the Screntiric AMERICAN 


The unveiling of disagreeable facts sometimes helps 
to needed reforms. In a late editorial you bore down 
heavily on the antiquated railroad spike as out of 
place in the modern American roadbed and track, 
and only fit for a museum of railroad antiquities; at 
the same time commending the general excellence of 
the best modern American roadbed and track 

[ venture the assertion that there is as little of 
such bed and track in proportion to the whole as 
there is of the best American highway 


The locomotive is said to be the most perfect and 


useful or satisfactory machine that man has made, 
and the ordinary wheeled vehicle, to say nothing of 


the automobile, has also reached a high state of per- 
fection. Yet they both run upon roads that in general 
are full of defects 

In all the controversy 
the over 
of the railmen have 

they might well, and with perfect 

have carried the war into the camp of the 
enemy Rails are sometimes defective, it is true, but 
the treatment they receive, and the abnormal strains 
to which they are subjected and in the main endure 
without injury, entitle them to be called one of the 
very best products of the American manufacturer 

The rail as delivered to the consumer is a straight 
piece of steel, and is intended to lie flat, with more 
or less rigid connections, upon a comparatively un- 
yielding surface. It is actually placed upon a _ bed 
almost as yielding in proportion as the packed soil 
of the ordinary highway yields to the carriage wheel. 
In most cases it very soon assumes a bent condition, 
usually lowest at the joints, and in many cases very 
much depressed, so that in looking along the line 
from a little above its level, it seems to be made up 
of arcs of circles. These are short in perspective, 
and so they are in the rapid transit of heavy wheels 
over them, making the shock of impact very abrupt. 
Moreover, they do not lie still, but a wave of depres 
sion passes along them as the wheel advances In 
a short time, as you say, the vertical motion has 
loosened the spikes, and the depression at the joints 
increases. How hard it is to make a level joint ap 
pears from the fact that on many bridges and trestles 


the railroads and 
and imperfections 
always acted upon the 


between 


railmakers the weakness 
the 


whereas 


rail 
defensive 


safety 


where the foundation is timber and not soil, this 
joint depresston is plainly to be seen . 
In the electric traction experiments at Berlin, it 


was found that high speed was so destructive to the 
track, that an entirely new system of road building 
had to be devised. It may come to this for the use 
of our fast and heavy locomotives before safety can 
be assured. The imperfections mentioned would sel- 


dom be noted by the unpractised eye from the level 
of the car, but from the level of the trucks they are 
only too apparent, 
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I have repeatedly watched the great depression at 
the rail ts from the passing of locomotives on 
good tra nd away from stations. In one instance, 
five hea nountain engines coupled together passed 
me between stations on a road accounted one of the 
pest. 1 rails not only bent deeply at the joints, 
put the es away from the joints seemed to move 
freely and down in the ballast. The ballasting, 
though parently of the best, was too coarse, so that 
it did 1 hug the ties, and a large proportion of the 
spikes did not bind the rails to the ties. Though the 
curves were short here, and the grades heavy, there 
was no lateral bracing of the rails to insure their 
standil up, and | was teld that accidents on this 
part of the line were of frequent occurrence. And 
here was in use a heavy, wide, tie plate, which prac- 
tically covered the full width of the ties, whereas 


tie plate, as I have seen it, is so narrow 
than the rail 


the ordinary 


as to afford but little more bearing 
itself. Section men say that the short life of the tie 
is owing not so much to decay as to the cutting occa- 


pounding of the wheels. How neces- 


plate with a wide bearing 


sioned by the 
sary, then, to employ a tie 
on the tie 

On at least one great transcontinental line, the tile 


plate, so essential in preventing lateral movement 
also, is conspicuous by its absence; and this line 
boasts some of the heaviest locomotives in use. I 


noted also along this line piles of ties just removed 
and awaiting the torch, which seemed to be but masses 
of splinters and decay, so long had they been kept in 
the ground 

On another line I saw one place where the shattered 
ties, four or five together, afforded but little support 
for six or eight feet of rail And no doubt it is in 
such places as this that the rails spread, as certainly 
there is little to hinder One fast train which I failed 
to catch, I was later interested in learning, was 
ditched while running at good speed on straight track, 





by spreading rails 


No doubt individual pieces of track show care, or 
the want of it, on the part of the section boss, but 
the lack of tie plates, and of lateral bracing on curves 
indicate a defective system 

I saw two rails, opposites, in which only two spikes 


at each end of the rail were driven home, the se 
tion men evidently having called off to other 
wor! Ail the rest were started only, and stood from 
one to three or four inches above the rail base. This 
lasted for forty-eight hours on a main line 


been 


condition 


where there was an average of a train an hour, many 
of them fast and heavy express trains. It was invita 
tion to disaster, and yet had a derailment and wreck 
occurred, who even of the officials would have sus 
pected the ause 


On one electric ne I watched for many miles a new 


curve The usual joint depression was marked, but 
in addition the rails were spread at the joints, where 
they were highly polished by the pounding of the 


wheels, while on the apex of the curve the wear 
showed only on the inner half of the rail face. While 
high speed was made on this road, its roughness ap- 
peared from the fact that it was difficult to keep one’s 
seat without bracing the feet. The rails were com- 
paratively light, and readily responsive to the 
inequalities of the roadbed 

I think these observations go to show not only the 
Temarkable endurance of the American rail, but the 
need of a better bed for it to lie on, not only for its 
own life, but for that of the traveler 

Chicago, Ill. Greorce § 


more 


PAINE. 
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THE LOCUST TREE: AN IMPORTANT FIELD FOR 
INVESTIGATION. 


To the Editor of the Screntiric AMERICAN 

The locust is one of the most valuable trees grow- 
ing in the United States. In common speech we have 
the black, yellow, and honey locust. The botanists 
recognize the false acacia, or Robina pseudacacia, and 
the Rk. Lispida. The wood has a strength as great as 
or greater than any of our native woods. Its only 
rival in common use is the hickory.- The latter, how- 
ever, is not nearly as strong. Hickory has the one ad 
vantage of being much more elastic. The locust resists 
crushing in experiment to the extent of 9,800 pounds, 
and its tensile strength is put at 18,000 pounds per 
Square inch. The wood is almost insensible to decay, 
and lasts under water like white pine, which is in that 
Position indestructible. Its great tensile strength and 
durability caused its universal use for treenails in 
wooden ships. No other wood ever took its place for 
this purpose. 

The insensibility of the wood to decay appears to 
be due to some form of pitch or waterproof varnish 
within the wood. It seems to the casual observer that 
there was some chemical combination with the cellu- 
lese itself, which rendered it immune from the action 
of water. Even a locust post seems perfectly indiffer- 
ent to decay at the surface of the ground 

Since the cellulose of the locust seems not to be 
different from that of other trees, the importance of a 
chemical investigation, which shall discover the secret 
of its remarkable and valuable characteristics, can at 
once be seen. The discovery of some means of con- 
verting ordinary cellulose into a compound having the 
Same properties as that of the locust would be simply 
Iavaluable in the arts. If merely a method of impart- 
ig its waterproof qualities to the cellulose of the 
spruce, for example, could be discovered, it would re- 
sult in the creation of a new and gigantic industry, 
Perhaps several. 

An investigation of this subject opens a wide field 
to the young man. Its importance and value can hard- 
ly be overestimated 

It will be interesting to note the fact that the finest 
Strongest and most desirable locust timber in the 
United States is said to be found on Long Island. It 
iS also said that the tree grows more rapidly there than 
anywhere in the country. From the so-called annual 
rings, it appears to be one of our most rapidly-growing 
trees. Owing to the extreme hardness of the timber, 
it does not promise to be a favorite with lumbermen 
It is somewhat surprising that the locust is not more 
frequently recommended for railroad plantations. 

B. 
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WHAT IS THE SELDEN PATENT? 


BY CHARLES B. HAYWOOD 

Although manufacturers’ organizations, formed as the 
result of differences of opinion concerning its validity, 
have done a great deal to spread knowledge concerning 
it and have greatly emphasized its importance, much 
confusion exists in the public mind as to just what the 
so-called Selden what its claims 
cover is something of which even the majority of well 
conception. 


patent is. Exactly 


informed motorists have but the haziest 
Probably the one thing that is generally known regard- 
ing what bids fair to make for itself a niche in Ameri- 
can patent history, as lasting as that of the Bell tele- 
phone, or McCormick reaper litigation, is that there 
are a certain number of manufacturers who acknowl- 
edge the validity of the Selden patent and pay royal- 
ties under license; likewise that there are others who 
refuse to part with even the small percentage of their 
tribute. Originally the 


licensees to the owners of the 


profits now demanded as 


royalty paid by the 
patent was 1.25 per cent. A reduction to 1 per cent 
was afterward made by the owners of the patent, vol- 
untarily, as the volume of business increased. Subse- 
quently, owing to the refusal of several of the licensees 
to pay the royalties at the old rate to the receivers 
of the Electrical Vehicle Company, the owners of the 
patent, a petition, filed by the licensees, was granted 
by the Federal Court for a reduction in the amount of 
royalty from 1 per cent to 0.8 of 1 per cent. 

It is also generally known that the two trade organi- 
zations in question have been formed for the mutual 
protection of the interests of their members; one to 
uphold the Selden patent, hold automobile shows, and 
generally advance the welfare of its supporters by vari 
ous means, such as the maintenance of a laboratory, 
an engineers meetings, 
and the like 
otherwise being the same as the first, though it has not 


department holding monthly 
the other to fight the patent, its objects 
developed them to the same extent as yet. These are 


respectively the Association of Licensed Automobile 


Manufacturers and the American Motor Car Manufac- 
turers’ Association, generally known as the Licensed 
Association and the Independents. Each holds an auto- 


mobile show in New York annually. In Chicago, they 
sink their differences for the time and exhibit together 
simultaneously This serves to sum up the extent of 


zeneral knowledge on the subject It may be added 
here that there are other manufacturers, of no small 
importance, who acknowledge the standing of neither 
association by holding aloof from both Needless to 
udd, they pay no royalties. 

The Selden patent was granted to George B. Selden, 
cf Rochester, N. Y., November 5th, 1895, and is known 
in the United States Patent Office files as No. 549,160. 
The rights was filed sixteen 


application for patent 


years earlier, or on May 8th, 1879. The subject of the 


patent is set forth by the applicant as an “Improved 


Road Engine,” while its chief advantages are stated as 
“the elimination of the great 


engine, water, water tanks, the complicated apparatus 


weight of the boiler, 
necessary to adapt the machine to the roughness of the 
roads which it must traverse, the necessity of a skilled 
engineer to prevent accidents, and the unsightly appear- 
ance of locomotives built on this plan.” 

Parts of the specifications upon which the inventor 
and the Licensed Association found their appeals to 
the courts to sustain the basic nature of the Selden 
patent, are as follows: “I have succeeded in over- 
coming these difficulties by the construction of a road 
locomotive propelled by a liquid hydrocarbon engine of 
the compression type, of a design which permits it to 
be operated in connection with the running gear 
reducing the weight of the machine in 


very largely 


proportion to the power produced, and which enable 
me, while employing a most condensed form of fuel, 
to produce a which differs but 


little in appearance from, and is not materially heavier 


power road wagon, 
than the carriages in common use, is capable of being 
skill at a minimum 
of trouble and expense, and which possesses sufficient 


power to overcome any ordinary inclination. Any form 


managed by persons of ordinary 


of liquid hydrocarbon engine of the compression type 


may be employed in my improved road locomotive 
As the general mode of construction and operation of 
liquid hydrocarbon engines of this class are now well 
known, it is considered unnecessary to further describe 
them here 
“The traction 


clutches, splined on the driving shaft and held in mesh 


wheels are attached to the axle by 


by springs in order to permit of the wheels rotating 
independently of each other to facilitate progress over 
rough roads and the turning of corners. These clutches 
may also be used for the purpose of disconnecting the 
Friction or ball 
Provision is 


engines from the traction wheels 
clutches may be used for this purpose. 
made for backing my improved road engine by revers- 
ing the motion of the driving wheels by a set of re 
versing gears a clutch is interposed between 
the engine and the driving wheels so as to admit o 
running the engine while the carriage is stationar 

Selden accordingly made the following claim 

“The with a road 


combination locomotive, pro 
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, 
vided with suitable running gear, including a propel- 
ling wheel and steering mechanism, of a liquid hydro- 
carbon gas engine of the compression type, comprising 
cone or more cylinders, a suitable liquid fuel receptacle, 
a power shaft connected with and arranged to run 
taster than the propelling wheel, an intermediate clutch 
er disconnecting device, and a suitable carriage body 
adapted to the conveyance of persons or goods, sub 
stantially as described.” 

It will be apparent from this that the patent granted 
to Selden accordingly covers every one of the funda 
gas“line automobile of the 


mental essentials of the 


present day—the internal-combustion motor working 


on a compression cycle, a clutch or means of discon- 


necting the road wheels from the engine, the latter 


being designed to run much faster than the road 
wheels, and a means of reversing by a gear train. The 
differential 
involved, but this has no bearing on the patent, fvi- 
they 


royalties may be collected 


principle of driving the wheels was also 


dently, if Selden’s claims can be substantiated 


are basic, and enormous 


It all hinges upon whether or not Selden was antici 


pated by other investigators in the same field, or as the 


legal phraseology of the Patent Office bas it, whether 


there is anything in the “prior art,” which would 


render his claims to originality entirely unfounded 


Apparently, this is rather a simple question and it 
has been settled times without number, both pro and 
con, by automobile enthusiasts, who are willing to pass 
accordance with their own 


unequivocal judgment in 


views without the slightest hesitation. Thus far, how 
ever, it has consumed nine years of litigation, almost 
half a million dollars, and 60,000 folios of testimony 
to provide the courts with something upon which to 
Lase a decision, and this has yet to be rendered rhe 
life of the Selden patent comes to an end, November 
5th, 1912, 
the question of its 


and there is at least a doubt as to whether 


alidity will be finally settled be- 
fore it legally expires. It has been considered in auto 
mobile circles that this is somewhat of an exception 
ally long-drawn-out instance of patent litigation, but 
the telephone, reaper and binder, and the sewing ma 
that 


these landmarks in our patent history having been in 


chine furnish parallel cases greatly exceed it, 
the courts throughout practically the entire terms of 
their legal existence of seventeen years 

As early as 1899, George Day, then president of the 
Electric Vehicle 
value of the Selden claims, and his company 
ingly 


The company in question, which is now 


Company, became convinced of the 
accord 
acquired a controlling interest in the patent 
operating in 
the hands of a receiver, was then making gasoline as 
vell as electric vehicles, and in 1900 it undertook the 
task of enforcing its right by bringing an 


against the Buffalo Gasoline Motor Company, and the 


action 


Automobile Fore Carriage Company (it was always 


Selden’s idea to drive the forward wheels) as in 


fringers. Half a year later, another action was insti- 
tuted against the Winton Motor Carriage Company 
which was one of the first concerns in this country 


About 
two and a half years then passed without any develop 


to market gasoline-driven vehicles on any scale 


ments of note, and then George Day, having resigned 
as an official of the Electric Vehicle Company, under 
Licensed 


took the organization of the Association of 


Automobile Manufacturers. It was on March 10th, 1903, 
that the 


American 


association into existence with ten 
manufacturers of 
The litigation against the Buffalo and Win 


then 


came 


automobiles as charter 


members 


ton concerns was amicably terminated by the 


aS8SsoO 


cefendants agreeing to become members of the 


ciation and to pay royalties A number of minor 


actions in the shape of petitions to the federa! courts 


to enjoin the use « vehicles were brought 


f imported 
against individuals and importing companies about the 


same time, with varying results One or two 


allowed to go by default through the defendant's fail 


were 
ure to appear and contest the case, and injunction: 
obtained under such circumstances were exploited as 
evidence of the validity of the patent, Judge Hough 
of the United States Circuit Court for the Southern 
District of New York, denying an applicatior to punish 
for contempt of court the violation of one of the injune 
tions obtained by default, stating emphatically that 
the patent could not be established by injunction. As 
a whole, the result of these actions was not any gre 


gain or loss to either side. 


About six months after the actions against the first 
infringers to be proceeded against had been ended b 
their capitulation, the Ford Motor Company was organ 





ized in Detroit. One of the most important clauses in 
Association of Licensed 


that 


the articles of agreement of the 


Automobile Manufacturers is to the effect only 





firms which were actually engaged in the manufacture 
of automobiles on or before the date of its organizetion 
(it is not an rporated body) were eligible to mem 
bership, and as the. industry was hardly in its first 


swaddling clothes in the early part of 1903, it will be 


apparent that. many important companies entering the 


field later were barred, willy-nilly A notable instan 


of this was found in the organization of the Selden 


Motor Car Company in 1907, the inventor being com 
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pelied to acquire an outstanding ense under his own 
patent before he would be permitted manufacture 
automobile This was acé shed by the acquire 
ent of the se ff Gasoline Motor Com 
par whiel elinquished its membership and gav 
p the ma ire of automobile motors, devoting its 
efforts enti marine motors AS 
the number enses 1 the market was governed 
‘ re ‘ retiremen ot existing con 
rna. it ‘ lent that there was no alternative 
( pa late than to cast 
‘ t he Indej hether they actually 
oli t ‘ it I I t Phe American Motor 
Car Ma LSS ition did not come into ex 
stence fk me time afterward (February 1905) 
ind, due to poor management, did not make its influ 
ene I it first 
Whether had been possible to obtain a license oO! 
not would not have influenced Henry Ford, as he was 
determined to fight the Selden claims and has done so 
steadi fe he past six years From the very first, 
the action of the Electric Vehicle Company vs. the 
Ford Mot Com par developed int 1 test cast Dur- 
ing that period no stone has beet ft unturned to pro- 
cu evider f inventions antedating Selden It is 
said that ‘ lait if the combination of a hydro- 
carbon ) t} 1 running gear and a device for 
discs he engine from the running wheels is 
not tena h, whether as a basic claim or other- 
se, and the upholders of the patent have accordingly 
founded appeals to validity upon limitations con 
erning type or engine to be employed To prove 
these contentions, expert witnesses have been brought 
from abroa notable instance being that of Dugald 
Cler) I known English authority on the inter 
ral-combustion motor, who spent several months here 
giving testimony for the owners of the patent Every 
possib! ecord having the slightest bearing upon the 
matter du the past century has been investigated 
and in this way a mass of testimony, the taking of 
which was only concluded a month or so ago, has been 


misconception exists as to the vehicles 


have been built under the Selden patent, one of 
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the chief contentions of the defendants in the test case 


being that a vehicle built to conform to the 


patent 


specifications would be utterly impracticable. The car 


photograph and bearing 


shown n the accompanying 


i877 will be seen to resemble the vehicle of 


the date 

















“ Hartford” Selden car built in 1905. 


Note the control wheel, The exhaust is ahead of the car. 
the patent 
did not 
1905, or the 


drawings, though, as a matter of fact, it 
latter part of 
part of 1906, and it is claimed to 


come into existence until the 
early 
differ materially from the original specifications in that 
been substituted for the origi- 
What is known as the “Hart- 


was built a 


electric ignition has 


nal device described 


ford” car, which little earlier than the 
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“1877” model by the Electric Vehicle Company at Hart- 
ford, is also shown by the photographs. In this engine 
the nature of the cycle differs materially from that of 
the patent, the motor being of the constant-pressure 
type, and also having electric ignition. It was tried 
out at the old Guttenberg track a few years ago, but it 
did not make as good a showing as the other car hag 
in its various trials upon the New York streets, some 
of these events being illustrated by the accompanying 
photographs. 

In the course of hunting up old records, an unusual 
number of instances that the respondents in the test 
case claim to antedate Selden have been found. Some 
of these go back as far as 1828, and it would require 
a volume of no mean dimensions simply to attempt to 
catalogue them all. The actual application of the auto- 
mobile has really come about within a very few years, 
but it will be apparent from this that it is the develop- 


ment of a great many years of experimenting. Some 
of those cited as having antedated Selden in more 
ways than one, are Becquar, 1828; Lenoir, 1861; Carré, 


1865; Menn, 1877, 


Continent In 


and a great number of others on the 
Brayton actually applied 
his constant-pressure type of gas engines to a 


this country, 
one of 
street car in 1873, and to an omnibus five years later, 
though in neither case did these applications come into 
commeeial use 

All this testimony is naturally merely supplementary 
to the contentions of the respondents that the machines 
built a few years ago by the upholders of the patent, 
in order to show that the latter was workable, are in 
reality not in conformity with the specifications of the 
in accordance 
impracticable, 
Both of the motors built to serve as exhibits in the 


patent, and that a machine built strictly 


with what it sets forth would be utterly 
what is technically known as the two- 


case work on 


part cycle, or more generally as the two-cycle, in that 
the cylinder fires a charge once in every revolution. 
The patent drawings show a type of engine having a 
differential small end acting as an air 
pump and maintaining pressure in a special air tank, 
while the liquid fuel 


into the cylinder through the inlet 


piston, the 


is sprayed into the air rushing 
valve, a small oil 


pump being employed for this purpose. One of the 

















The “1877” Selden car built about 


Stand at the curb is the car built by Henry Ford as an ex 
" 


i y nth qu 
bureter which was invented about 1865 and which is the large copper tank shown at the side, 





4 constant pressure engine 


Front view of the “1877” Selden automobile. 


The car has been built as nearly as possible to conform with the specifications of the 


Selden patent, The patent will expire in 1912, 


























Oil pump for fuel feed at right. 


The bell mouth extending downward is the exhaust. 


Friction clutch, reducing gears, and hub clutch. 


AUTOMOBILES CONSTRUCTED ACCORDING TO THE SELDEN PATENT. 
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contentions of those who are trying.to have the patent 
declared invalid is that such an arrangement of feeding 
air and fuel could never be practical on a vehicle, re- 
gardless of the smoothness of the roads. 

To sum up, the situation with regard to the Selden 
patent at the present moment is about as follows: All 
the testimony to be presented by both of the litigants 
has been heard, the last having been taken early ia 
January of the present year. This huge mass of matter, 
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to attempt to move the wire away, or drag the victim 
out of contact with it, but by taking a coat by the 
sleeves and twisting it into a rope, as shown in one 
of the illustrations, two men on either side of the 
wire may lift it safely with the improvised rope. This 
experiment was tried even with a damp coat, and 
high-tension conductors were lifted without the op- 
erators’ feeling the slightest shock. In case of a victim 
falling across a live rail, he may be removed either by 
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rent line. These experiments then show that a freman 
need have little fear of injury to himself when oper- 
ating in the vicinity of high-tension circuits. The ex- 
periment of using salt water in the hose line was not 
tried. No doubt, as salt water is a far better conductor 
than fresh water, the firemen might have found it 
quite hazardous to use the hose so close to the high- 
tension wires. Chemical extinguishers were found to 
be very dangerous. A voltmeter was connected be- 























The safest way of dragging a man off a live rail. 


comprising many thousand typewritten folio sheets, 
will be printed as the record of the case, and if the 
thirty-odd cases that are on the Circuit Court calendar 
in New York for its spring sessions can be disposed of 
in time, the Selden case will come up for trial in May 
next, this consisting principally of an oral argument 
of the merits, pro and con, by counsel for each side. 
Regardless of which party the court’s decision favors, 
ii is a foregone conclusion that there will be an appeal. 
That will mean the lapse of about another year, before 
the matter again comes before the court, this time the 
Circuit Court of Appeals. Then some time will elapse 
before a decision is rendered, so that it will probably be 
1911 before there is“anything definite to record. A 
few of the customary delays will easily bring this up 
to the date of expiration in 1912, 
ee ee ee 

FIRST AID TO THOSE INJURED BY ELECTRICITY. 

The increasing use of electricity on our large rail- 
road systems, and the danger.it offers to employees, 
have aroused officials to the importance of instructing 
their men how to act in case of accident. It frequently 
happens that a man who receives a shock is allowed 
to suffer from lack of proper immediate treatment, 
owing to the inherent dread of electricity among all 
those who are not familiar with the handling of 
electric circuits. Again, the victim may ‘receive a 
severe shock and may appear to be dead.when he is 





seizing the twisted end of his coat and dragging him 
off, or by using a wooden pole; as dry wood is a very 
good non-conductor. 

At the meeting in Altoona, a new type of pliers was 
tried out, and found to be just the thing for cutting 
live wires. The pliers were provided with wooden 
handles, so that the hand did not come in contact with 
any of the metal parts. The handles were boiled in 
paraffine, rendering them such good insulators that 
they withstood a pressure of 8,000 voits. With these 
pliers a line carrying 2,300 volts was repeatedly cut 
by a man standing on ‘ne ground, without his experi- 
encing any unpleasant shock. 

A very interesting series of experiments was under- 
taken, to determine what measure of danger there 
would be to a fireman who was obliged to direct a 
stream of water against a live wire. For this purpose 
several circuits were provided, one a 525-volt direct- 
current circuit. One side of this circuit was grounded, 
and a %-inch ssream of water was played against the 
other side. A voltmeter placed between the hose 
nozzle and the ground showed a potential of 20 volts 
when the nozzle was held at a distance of 7 feet 5 
inches from the wire. At 3 feet 714 inches the poten- 
tial was 60 volts, and at 2 feet 2 inches 7) volts, while 
at 714 inches it amounted to 210 volts. This showed 
that the firemen need not fear to operate the hose at 
a distance of 3 or 4 feet from the wire, and if stand- 


Using a coat as a rope to lift a live wire. 


tween the ground and an extinguisher, and a stream 
from the latter played on a line carrying 2,500 volts 
At a distance of 9 inches from the line, the voltmeter 
showed a reading of 1,500 volts. This is a very im- 
portant matter to bring to the attention of the public, 
for the reason that passenger trains are usuaily 
equipped with chemical extinguishers, and in case of 
a wreck on an electrified line, serious consequences 
might result from the promiscuous use of these ex 
tinguishers. 
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Official Meteorological Summary, New Work, N. Y., 
February, 1909. 

Atmospheric pressure: Highest, 30.41; lowest, 29.24; 
mean, 29.95. Temperature: Highest, 58; date, 10th 
lowest, 5; date, Ist; mean of warmest day, 47: date, 
24th; coolest day, 12; date, Ist; mean of maximum for 
the month, 43.7; mean of minimum, 30.9; absolute 
mean, 37.3; normal, 30.7; excess compared with mean 
of 39 years, 6.6. Warmest mean temperature of Feb 
ruary, 40, in 1890. Coldest mean, 23, in 1875 and 1885 
Absolute maximum and minimum for this month fer 
39 years, 69 and —6. Average daily excess since Janu 
ary 1, 4.5. Precipitation: 4.31; greatest in 24 hours, 
1.56; date, 23rd and 24th; average of this month for 
39 years, 3.80. Excess, 0.51. Accumulated excess since 
January ist, 0.08. Greatest February precipitation, 7.81, 
in 1893; least, 0.82, in 1895. Snowfall, 1.4. Wind: 


























Prying a victim off a live rail with a wooden pole. 


only stunned, and if properly worked over he may be 
resuscitated. ° 

Not long ago the Pennsylvania Railroad assembled 
at Altoona, Pa., two hundred officials and employees 
from the various sectiens of its system, and gave them 
practical instructions in the various first-aid treat- 
ments which would be applicable to those injured by 
electricity. When a man is injured by coming in con- 
tact with a fallen live wire, it is a dangerous matter 


FIRST AID TO THOSE INJURED BY ELECTRICITY. 


ing on a ladder, they may hold the nozzle within a 
few inches of the wire. The same experiment tried 
with an alternating-current line of 2,050 volts pro- 
duced no reading at all in the voltmeter when the noz- 
zle was held within 3% and 6% feet of the line, and 
the only effect noticeable was a slight static dis- 
charge when the nozzle was touched with the hand 
A similar result was observed when playing the hose 
at the same distances on a 4,100-volt alternating-cur- 


Playing the hose on a high-tension conductor. 


Prevailing direction, west; total movement, 11,012 
miles: average hourly velocity, 16.4 miles; maximum 
velocity, 73 miles per hour. Weather: Ciear days, 

partly cloudy, 11; cloudy, 14; on which 0.01 inch or 
more of precipitation occurred, 12. Sieet, 9th, 28rd. 
Fogs (dense), 15th, 16th, 24th. Mean temperature of 
the past winter, 35.23; normal, 31.80. Precipitation of 
the past winter, 10.85; normal, 10.94. Deficiency, @.9 


Snowfall of the past winter, 16. 
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PROGRESS OF THE 20,000-TON “NORTH DAKOTA.” 





The accompanying photograph, taken at the yards 
of the Fore River Shipbuilding ‘ " shows the 
advanced stage to which the « struction of our first 
battleship of the Dread ! type, the North Da 
kota has beer urried oO of view from off 
the starboar quarte has been we chosen, for it 
gives a striking impression of the unusual gun-power 
or this ¢ if attic | i hie otal armament of ten 

guns ! ted in five 2-gun turrets; two fo! 
on th forecastie dech the guns of the after 
turret firing above the roof of the forward turret, and 
three on the main deck abaft f the after mast In our 
photograph the pa of neh gun n the foremost 
turret ! to e seer ing over to starboard The 
other turret is t ee n course of assembling upon 
the dock in the middle foreground. This view is in 
tructive as showing the plate framing of the turret 
before the roof and the side and front armor have 
been put in place In the immediate foreground is 
one of th turret i5-caliber, 12-inch guns. To the 
left of the breech of the gun lies one of the port 
shields, which are mounted upon the guns, within and 
clos. up to the por opening of the turret, for the pur 
pose of preven gx the entrance of hells This shield 
moves with the gun a s elevated or depressed, and 
serves to close the opening in whatever position the 
Zun may ippen De 


Of the three turrets which show 
North 
enable it to fire 


up so conspicuously 


on the after deck of the Dakota the first is 


dead astern 


elevated sufficiently to 
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and hence, the American system assures a greater all 


round efficiency for a given number of guns 


The series of triangular-headed vertical frames, 
which are seen hanging along the side of the “North 
Dakota,” are the supports for the platforms from 
which the carpenters are engaged in bolting on the 
wooden backing for the side armor, a considerable 
portion of which, traceable on the photograph by its 
lighter shade, is already in place 

The “North Dakota” is a huge ship in every respect. 
Her length over all, 518 feet 9 inches, is equal to that 
of many ocean liners. Her beam of 85 feet 214 inches 


that of the “Lusitania” and “Mau- 
normal displacement is 20,000 tons and 


She will 


is exceeded only by 
retania.” Her 


her full load displacement over 


12,000 tons 


ow 2,500 tons of coal in her bunkers, and her Curtis 
turbines of 25,000 horse-power are designed to drive 
her at a contract speed of 21 knots, although on trial 
she will probably make over 22 knots. In addition to 
her main battery of ten 12-inch guns, she will carry 
fourteen 50-caliber 5-inch guns on the gun deck below 
The will wide belt of armor 
varying in thickness from 
it, and 10 to 8 inches in the upper half. 


hull is 


protection consist of a 
10 to 12 inches in the lower 
half of from 


\ L 
being built 


protection against torpedo attack, her 


with an unusually complete system of 


underwater subdivision, which is so elaborate that no 


single blow from the torpedo could sink her 


In respect to the with which she has been 


built, the “North Dakota” 
Although her keel was laid as late 


speed 
will mark an era in the prog- 


ress of our navy 
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4. All essays must be in the office of the Scientiric 
AMERICAN by April 1, 1909. 

5. The Editor of the Screntiri 
tain the small sealed envelope containing the address 


AMERICAN will re- 
of the competitor and forward the essays to the Judges, 


who will select the prize-winning essay. 


6. As soon as the Judges have agreed upon the 


winning essay, they will notify the Editor, who will 
open the envelope bearing the proper pseudonym and 
containing the The 
petitor will be notified by the Editor that he has won 
the prize, and his essay will be published in the Scren- 


competitor’s true name. com- 


TIFIC AMERICAN 
7. The Editor reserves the right to publish in the 
AMERICAN or the ScrenTiric 
four of the 


which in the opinion of the judges 


columns of the ScrenTiIFriK 
AMERICAN 
meritorious essays, 


SUPPLEMENT three or more 
are worthy of honorable mention 

Prof. Henry B. Manning, of Brown and 
Prof. S. A. Mitchell, of Columbia University, will be 
the judges. 

—— ed 

Death of William A, Austin, 

Austin, who constructed one of the first 


University, 


William A 
steam carriages and steam bicycles, died on March Sth 
at Winthrop, Mass., at 
vanced age, Mr. Austin kept up his interest in inven 
the last. At the time of his death he 
improving a gasoline lamp which was shortly to have 
Austin built a steam 


the age of 85. Despite his ad- 


tions to was 


been placed upon the market. Mr 


carriage at about the beginning of the civil war, and 
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THE “NORTH DAKOTA,” OUR FIRST “ DREADNOUGHT,” 80 PER CENT COMPLETED. 


over the roofs f the 


North 


ship or 


two after turrets, so that if the 


Dakota” should be engaged in action with a 


ships astern of her, she could concentrate the 


two guns in this turret and the two in the aftermost 


turret upon the enemy 
the longitudinal cen 


fired on 


All five turrets are located on 





ter line of tii and all ten guns can be 


either broadside This is one of the excellences of 
the “Dreadnought lesign, and indeed the credit for 
introducing the nter line arrangement is due to our 


own naval const with whom it originated. The 


arrangement affords a distinct advantage over the 


English syatem as used on the original “Dreadnought” 


and all subsequent ships of her type; for, although they 


also carry ten 12-inch guns, it is possible to concen 


these gu! 


broadside only eight of 1s 
This limitation is due to the fact that two of the tur 


on each beam, with the superstruc 


trate on each 


rets are placed one 


ture of the ship intervening between them; and, con 


sequentiy, on whichever side the ship is engaged, it 
necessarily follows that the broadside or “wing” turret 
of the opposite sid isked by the superstructure 
und not fer the being be brought into action. 

he Png h ar ha he advantage that both 
of the wine t be fired directly ahead or 
istern ! ! ship a heavy end-on fire of six 
2 inch gurl i Ss end-fire of our 12-inch 
for the North Dakota It is unlikely, however, that 
much fighting will be done from the end-on position 
Future engagements will be broadside to broadside; 


as December 16th, 1907, she was launched November 


10th, 1908, and at the present time is nearly 80 per cent 


completed. She will probably have her trials during 


the late summer or early autumn and, unless some- 


thing unforeseen occurs, she will be completed several 
months before the contract date of June 21st, 1910. 

>-e-s> eS 
A $500 Prize for a Simple Explanation of the Fourth 


Dimension, 


A friend of the Screntiric AMERICAN, who desires tc 
remain unknown, has paid into the hands of the pub- 
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay 
reader can understand it 

Competitors for the prize must comply with the fol- 
lowing conditions: 
l No essay must be longer than 2,500 words. 
2. The essays must be written as simply, lucidly, 


and non-technically as possible. 


3. Each essay must be typewritten and identified 
with a pseudonym. The essay must be inclosed in a 
plain sealed envelope, bearing only the pseudonym 
With the essay should be sent a second plain sealed 
envelope, also labeled with the pseudonym, and con- 
taining the name and address of the competitor. Both 
these envelopes should be sent to “Fourth Dimension 
Editor, Screnrieyu AMERICAN, 361 Broadway, New 
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exhibited it throughout the country, with considerable 
profit to built a steam 
phenomenal speed. 
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himself. Later he bicycle of 


Collier “ Prometheus” Launched, 


On December 5th the collier “Prometheus,” the first 
great steel vessel of the United States navy built at a 
navy Pacific coast, was launched at the 
Mare Island navy yard,;*Cal: The structural material 
for the “Prometheus” was received about the middle of 
September, 1907, and work began on October Ist, the 
keel being laid on October 18th. The construction thus 
occupied less than fourteen months and the “Prome- 
theus” is further advanced at the launching than has 
been the case with any large vessel built previously 
at a United States navy Notwithstanding the 
higher cost of material and labor on the Pacific coast, 
she will be completed at a smaller cost than the sister 
vessel that is being built at the New York navy yard. 


yard on the 


yard. 
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An interesting series of experiments in wireless 
telegraphy were made not long since between portable 
installed one in the suburbs of 
Paris and the second at Melun. The messages were 
transmitted and also received with an antenna which 


has a very moderate height, this being not more than 


stations which were 


60 or 70 feet. The antenna is designed so that it 
can be mounted within fifteen minutes by one o1 


two men. 
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A PORTABLE AUTOMOBILE HOUSE. 
BY W M. BENNETT. 

It is the purpose of this article to show how to 
build an automobile house which has the following 
advantages It is portable, as all sections and other 
parts are held together with a minimum number of 
bolts and screws. It requires no special skill with 

















FRONT VIEW OF THE AUTOMOBILE HOUSE. 


tools. It is easily set up and taken apart. It is light 
and sufficiently strong, and presents a neat and fin- 
ished appearance 

The complete bill of materials for the house as 
shown herewith costs $70 To this may be added 
about $10 for paint 
it may be set up by the lake shore or in the woods 


Because of its ready portability, 
and used as a summer cottage. It makes but one easy 
wagon load for two horses. It has no masonry sup- 
ports, and therefore does not revert to the owner of 
the land on which it is placed, but it can be moved 
whenever moving day comes The open doorway 
gives almost seven feet clearance, which is sufficient 
to admit an auto with top up. It is large enough for 
a small touring car with room to work all around it, 
as well as for the storage of supplies. With a run- 
about it gives room for shelves and a bench for a 
convenient workroom at the end. 

The frame is of hemlock, Fig. 1, and measures 15 
feet 4 inches by 9 feet 6 inches by 7 feet 8 inches high 
Above the floors the frame consists of only four cor- 


ner posts, the plate frame, two pairs of rafters, two 
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tie-pieces—not shown—across from plate to plate at 
the foot of the rafters, all of 2-inch by 3-inch hemlock 
dressed, and four roof boards, % inch by 4 inches. 
The gable sections serve also as rafters. The sills are 
held together at the corners by angle irons 6 inches 
by 6 inches, 3/16 inch thick and 1 inch wide, fastened 
with carriage bolts % inch by 2% inches, Fig. 3. These 
should fit snugly in the sills, so that the square shoul- 
ders will prevent turning, and the heads are counter- 
sunk flush. 

The floor joists rest on straps nailed to the side 
sills, Fig. 4. Two of the joists, Fig. 2, are fastened 
with lighter angle irons to prevent the sills springing 
outward. The rest are held in place by small cleats. 
Two mudsills, 2 inches by 3 inches, are laid under the 
joists to stiffen them for the load of the machine. 
These, as well as the whole frame, are blocked up and 
rest upon boards or plank pieces about 8 inches by 
12 inches crossed and laid up under the sills at dis- 
tances of four or five feet. If these supports settle by 
the action of frost, it is a simple matter to level up 
by adding more. 

The corner posts stand on the sills, to be fastened 
later by corner boards, Figs. 3 and 5. The plate sticks 
are halved together at the corners, a hole is bored 
down through their ends into the top of the post, and 
a 24-penny wire spike is pushed into it. The plates 
are also held together by small angle irons at the cor- 
ners. At this point the frame must be stayed up while 
the side and roof sections are put in place. 

The side panels, Fig. 6, are of matched Georgia pine 
ceiling material, 7/16 inch thick, dressed and beaded 
one side, cleated with %-inch dressed pine on the out- 
side as shown, and cleated with a strip of the 7/16-inch 
material on the inside. They cover each 3 feet by 7 
feet and are all interchangeable except that the corner 
sections are slightly modified to slip under the corner 
boards. 

The window sections are made interchangeable with 
the rest, and the position of the windows may be 
varied to suit circumstances. The bevel on the cleats 
and on base and eaves boards, Figs. 7 and 8, aids in 
excluding the weather. The way in which the bat- 
tens and cleats of the panels interlock to give tight- 
ness and strength is apparent from details of Fig. 6. 
Cleats, 2 inches by %& inch, are fastened with 1%-inch 
package wire nails, clinched on the outside. The inside 
cleat is fastened with %-inch nails clinched inside, In 
general, the nailing is done with nails just long enough, 
so that the sharp poirts prick through slightly. The 
nail is driven against an iron block, and is really bent 
within the wood instead of forming a clinch visible 
outside. 

In the window panel the frame is slotted on the sides 
to admit the battens. This panel is further stiffened 
inside by a frame of %-inch stuff around the window 
opening. The double casement windows are factory 
made, sash 1*-inch thick, and cost $1.50 per pair or 
window. They are hung with parliament butts—sep- 
arable—swing inside, and shut against the outside 
frame about “ inch. The sill is beveled outside of 
foot of window sash, and a small square bead is run 
on the sill for them to shut against. The windows are 
rabbeted together with a simple L rabbet, and are 
then fastened inside with small bar bolts top and 
bottom. 

The front gable section is framed of %-inch pine, 
with the 7/16-inch siding nailed to it. The bottom 
board of this frame overhangs the front plate 114 
inches, and the matched stuff rests on top of the plate. 
This leaves the lower \% inch of the plate for the doors 
to shut against. The gable window opening is framed 

around with %-inch 
stuff outside, and 
with 7/16-inch stuff 
inside. The gable 
window sash _ are 
home-made of “%- 
inch pine, and are 
hinged with separ- 
able butts to swing 
up for ventilation 
The rear gable is” 
slightly modified by 
narrowing up the 
bottom board and 
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section edges to stiffen the joints between sections. 
The floor serves to retain the rear panels on the sill, 
but stops flush with the front face of front sili. 

The front door is constructed of %-inch pine. The 
top boards shut against the plate % inch, while the 
bottom boards shut against the ends of the floor. The 
matched stuff stands between the plate and the floor 

The roof sections have an overhang at the eaves 
of about 9% inches, and the same overhang at the 
gable ends. Ten sections cover 3 feet by 6 feet 4 
inches each, and two sections cover 2 feet by 6 feet 4 
inches. They have each three cleats of the same 7/16 
inch material, the bottom cleat being only one inch 
wide. They are first cleated together (Fig. 9) with the 
end of a strip of unbleached factory cloth under the 
bottom cleat, which is nailed from the outside with all 
nails well clinched. The cloth is smoothed loosely over 
the section and cut off, and then the face of the section 
is given one or two coats of white lead mixed thin with 

















A SIDE VIEW OF THE PORTABLE AUTOMOBILE HOUSE, 


raw oil and turpentine. After this dries the cloth is 
brought over, laid smooth without stretching, and 
tacked thoroughly at top and sides. Then a batten 
strip is nailed on at the left edge to cover the joint, 
as in the side panels. Care must be taken not to 
stretch the cloth, but to leave it as loose as possible 
without actual wrinkles, as it will shrink in the sub 
sequent painting. The finished panel must now be 
given repeated coats of good paint until the cloth is 
filled and a glossy, weatherproof deck surface is 
formed. On each slope of the roof two roof boards of 
hard pine, 4 inches by % inch by 17 feet, are let into 
and flush with the rafters and gable sections and fas- 
tened with long screws. 

After the frame is up, the base boards and eaves 
boards are temporarily tacked in place; then the pan- 
els are put in place ‘from the inside, bottom end first; 
then the base and eaves boards are permanently éd- 
justed and fastened to sill and plate with long screws. 
The corner boards are set together with screws, and 
then fastened in place with long screws into sill and 
post and plate. The panels next the corner boards are 
bolted to the corner boards at the middle cleat with 
roundhead stove bolts, using washers. The roof sec- 
tions are held in place by stove bolts through the 
loose edge of the battens and the roof boards, and by 
screws into the plate. The ridge boards, one 4 inches, 
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THE FLOOR PLAN AND FRAME. VARIOUS DETAILS OF CONSTRUCTION. 
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the other 5 inches wide, are beveled and put together 





with long wire nails. They are tl put in place, and 
pieces of the 7/16-inch siding feet 9 inches long, 
are slipped under the ridge boards to level up between 
the battens, and stove bolts are put through the ridge 
board, understrip, and roof sectior This fastening 
adds much to the strength of the roof Finish boards 
of the 7/1¢ I d be cut and fitted at 
the gable edge of the roof to give a neat appearance 
To stiffen the pening, brace boards should be put 
across inside f1 plate to post at the upper corners 
ot the open 
In the wo! f eres gz the building no fastenings 
ure to be sed but bolts and screws, and to facilitate 
bitstocks, one for a screwdrive 
er for a proper size gimlet. After the house 
should have three coats of paint well 
brushed into the grooves in the beading, et The in 
side of the doors should also be painted, since they 


are frequently exposed to the weather 


The panels, and all parts requiring time in the mak 
ing an be put together in a shop of limited space 
and given a coat of priming paint before erecting the 
building This coat should be of white lead and oil 
possibly shaded with lampblack ground in oil, and 
thinned well with turpentine, so that it will strike into 
the pitchy surface of Georgia pine 

The house shown has been in use for a year, and has 
proved both t ght and strong, in contradiction to the 
critics of the pl who thought it would do al! sorts 
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Finish Boards.—Second quality pine, % 
inch dressed and ripped, corner 
boards, 2 5 inches by 14 feet, 2 6 
inches by 14 feet; base and eaves, 


> 7 inches by 16 feet, 2 3144 inches by 


16 feet; base and rear plate, 2 7 
inches by 16 feet, 1 2% inches by 
12 feet P 76 feet 
Roof and Ridge Boards.—Georgia pine, 7% 
inch dressed, 5 4 inches by 18 feet, 1 
inches by 18 feet; window sills, 
white pine dressed, 1 2 inches by 314 
inches by 7 feet 14 feet 


+ + 
AN INTERESTING EXPERIMENT AND ITS EXPLANATION 
BY ALFRED P. MORGAN 
Ordinarily, the precipitate produced by mixing two 
chemicals in solution is fermed more or less slowly 
But in the following experiment we have a case where 
two different speeds of reaction are shown, The first 


takes several seconds before it is complete, while the 


second is quicker than a flash. The experiment also 
shows just when that action takes place 

When iodine is added to a starch solution, or vice 

sa, the solution is colored blue This is a well- 
known test for either free iodine or starch 

Prepare a solution, A, of starch in water, and add 


Prepare a separate solu- 
add to it a little 


to it some sulphurous acid 
tion, B, of 


sulphuric 


potassium iodate, and 


acid. These last two substances form potas- 
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THE GABLE AND SIDE PANELS. 
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t aoe 
Idtaits \—— UMass 7 
of Janrts. 

Side 
of undesirable things under the heat and rains of 
summer It is most essential that it be wel! painted 
before the weather acts upon it, and that it be kept 
well painted 

LUMBER BILI 

Side Panels and Roof Panels.—Matched 

and beaded Georgia pine ceiling stuff 

7/16 ! inches by 14 feet 

Lengt to cover (00 square feet; add 

; for ma square feet 
Sills, Mudsills, and Joist Rough hem 

loc} 2 sticks hes by ¢ nehes by 

16 feet; 1 stick 2 inches by 6 inches 

by 20 feet 1 sticks inches by 4 

inches by 19 feet 2 sticks inches 

by 3 inches by 16 feet 119 feet 
Upper Frame.—2 inches by 3 inches dress 

ed hemlock, posts, 2 sticks 14 feet 

rafters, 2 sticks 12 feet plates, 2 

sticks 16 feet; 2 sticks 20 feet (1 for 

pia ties) 62 feet 
Floor r | quality pine flooring, match- 

ed and dressed, 16 feet long. cover 

180 square feet, add | 225 feet 
Framing Boards.—Of san tuff, 8&8 4 

inches by 14 feet S inches by 16 

feet: cleats, 26 2% inches by feet 

next to doors, 1 8 inches by 16 feet 

joist supports, 2 2 inches by 14 feet 

approximate 150 feet 


sium sulphate and iodic acid, in accordance with the 
reaction 
2KIO — K,SO, + 2HIO 


The iodic acid is the only constituent which plays any 


following 
H.SO, 
part and need be considered in the experiment proper 
Pour A+ B together quickly into a glass vessel and 
a few seconds the solution will 
The explanation 


watch it closely In 


change like a flash to a deep blue. 


and reactions are as follows: 
HIO 380, + 3H,O = HI + 3H,SO, 
5HI HIO, = 5I + 3H.O 
So 2H,O + I = H.SO, + 2HI 
The iodic acid unites with the sulphurous acid to 
form hydriodic acid and sulphuric acid. The iodic 


acid then unites with some of the hydriodic acid and 
But 
for existence, because it is immediately taken up by 
the 


forms iodine the iodine does fiot get a chance 


some of sulphurous acid and formed into iodic 


acid. This process keeps on as long as there is any 
sulphurous acid present, and the solution remains 
clear, for there is also no free iodine present But 


just as soon as the last molecule of sulphurous acid 
the whole solution turns blue so quickly 
that one looks twice before believing. The blue color 
generally 


disappears 


flashes in from 20 to 40 seconds, depending 
upon the concentration and strength of the solutions 
With a little experimenting the solution may be made 
to change in a predetermined time. It is a good idea 
to use a smal] part of the solution, and time it before 
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mixing the remainder. Care ‘should be taken not to 
use too much sulphurous acid. 
— - —> + Oe — 
HOME-MADE SPRING WINDER. 
BY J, O, BROUILLET, 


Not long ago the writer was called upon to replace 


a broken spring in a machine. It had to be done at 


a moment’s notice, as the work could not be held up. 
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HOME-MADE SPRING WINDER. 


The supply of springs was exhausted. The writer 
vas given a piece of No. 60 wire, but no one had 
such a thing as a winder, so he was obliged to make 
ene, and had a spring within a half hour 

In a junk pile was found a piece of soft steel, 4 
x144x 1% inch wide, with a \%-inch hole in one end 
A 1l,-inch lag serew was placed in a brace, a pinhole 
was drilled in the gimlet end of the screw, then put- 
ting the screw through the hole in the steel, which 
was held in a vise, the spring was easily wound 

This suggested the construction of the spring 
winder illustrated herewith. A piece of soft steel, 
4{x11,x1\% inch, forms the body. A 44-inch shank, 
fitted with a chuck taking from 0 to 4% inch, was 
run through the hole at the top and provided with 
a crank handle 

An assorted lot of lag screws serves for the open 


springs, and rods are used for the close springs and 
springs of oval or odd shapes 
————_—_—__o ++ __ 
FORGING A MASTHEAD OR BOOM RING. 


BY I, G. BAYLEY. 


On account of the severe strains to which the lugs 


on a masthead are subjected, they and the ring are 
usually made from one and the same piece of iron, 
instead of the former being welded on after the ring 
is made. The ring is made in two halves, the iron 


being cut sufficiently long to make two lugs, and go 
half the ends of 
jib comparative the 
The diameter of the bands, of 


round masthead or main or 
The 
given in Fig. 1 

and the section of iron used is in proportion. 
the bar 


into shape 


way 
boom length of iron is 
course, 
varies, 
The position of lugs is marked out, and the 
heated bent (Fig. 2), the ends being 
shaped for welding, when the two halves are brought 


The lugs are closed and 


and 


together, to form the circle 


welded in the next heat (Fig. 3). Fig. 4 shows the 
half band, a similar one being made in the same 
manner. The holes for the wire ropes are counter- 
sunk on both sides, and are made at theo roots of the 
lugs, close up to the bands. They are flattened out 
when being welded, their depth being a little more 
than the depth of the band, to give more metal in 
the direction of the pull. 


a smooth surface on the inside of the band, 


To give 


a piece of metal called a “fish” is welded in the 

gutters’ formed at the roots of the lugs. These 

several details are shown in Fig. 5. The two halves 

are next welded, as shown in the completed band 

(Fig. 6) The outside edges of the band, top and 
—— - 








1 _J 




















PROGRESSIVE STEPS IN THE FORGING OF A MASTHEAD. 
bottom, are rounded off, and all sharp corners on the 
lugs removed, to prevent any accidental wear on the 
The top of the mast or ends of the booms are 
shoulder, the thickness of the bands 
the bands driven on. 


ropes 
cut down to a 


in width, and 
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The Prudential 


made the 


Greatest Gain 
in Insurance in Force 


in 1908, 
of Any Life Insurance Company in the World! 


Giant Strides of a Giant Company: 


Gain in Life Insurance in Force, in 1908, over - . - 97 Million Dollars 
Paid Policyholders, during 1908, over - - - - 19 Million Dollars 


Dividend Fund to Credit of Participating Policies, Decem- 
ber 31, 1908, nearly - - - - - - - 15 Million Dollars 


Total Payments to Policyholders Since Organization, plus Amount 
Held at Interest to Their Credit, Over 313 Million Dollars! 





OTHER 1908 FEATURES 
Expenses Reduced. 
New Monthly Income Policy Inaugurated. 


Loaned to Policyholders, on Security of their Poli- 
cies, to Dec. 31, 1908, over 10 Million Dollars. 


y STRENGTH OF *p °"/EV aR Tax Payments in 1908, nearly 14% Million Dollars. 


The Prudential 


Write : Insurance Co. of America. 


for Rates 


of New Low Cost 
Policy. Dept. 121 JOHN F. DRYDEN, President. Home Office, Newark, N. J. 














Incorporated as a Stock Company by the State of New Jersey. 
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EXPLOSION-TURBINI P a) P St spon the individu ' , la achalasia 
Brigham, Ut rhe invention pertains to tu may 1il faster int the wind, but it is prob 
or “ rs ; va bs ee ee ee es - . the majority would make their be st 
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tl material cut away in the side flanges to being used in its present sense to distinguish 
omplish such a result, being utilize 2 ments which are made of an artificial mix 
stave or braces tu from cements of similar properties made 
| —_——.» in a similar manner from single natural rocks 
|} without admixture. The latter are generally 
Pertaining to Vehicles, alled “Rosendale” (from the name of the 
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place where they were first made) or “natural” 


cements. 


‘rance The aim of the invention is to pro ons - , 
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PROTECTIVE DEVICE FOR RUBBER 
rIRES H. W. Harpina, New York, N. Y 
of the inventor is to provide a 


most satisfactory results, while others under 








favorabl conditions have failed in a 


greater or less degres The chemical actior 
One pur 





involved is generally agreed to be as follows 
chain or series of ins especis ructer , ° st 
tin or series of cha pecially constructed | when the cement contains a high percentag 











for introduction into pneumatic tires to pro-| of jime, all of the latter is not engaged in 
tect the area of the tire most liable to punc- | .¢ap), compounds, and when exposed to sea 
re, the chains being so constructed and|water, the sulphate of magnesia in the latter 
| ed that their radial line from the center | combines with the lime, forming calcic sul 
. tire within the protected area will pass | phate and precipitating magnesia The dis 
ugh at least one thickness of the metal | covery of magnesia in cements decomposed by 
1 in the construction of the chains sea water at first led to the supposition that 
NO Copies of any of these patents will| the cause of failure was excess of magnesia 
furnished by Munn & Co. for ten cents each.| in the cement when used The action is ¢ 
iP ‘ tate the name of the patentee. titl of | sisted when the cement is alternately wet 





‘the invention, and date of this paper. ‘dry, as between tides. and the sulphate of 
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HEW BOOKS, ETC. .,, | Belt, stretcher, A. C, Donell -++ 914,815 wonamanann CATALOGUE FREE Electric cigar ulator J. W. Todd, Jr 
A Hanppook oF SMALL Toots. By Erik | Binder, loose leaf, C. L. Baldauf........... 914,781] SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. | Electric controller, F. B. Case 15,016 
Oberg Nev York: Joh Wiley & sinder or loose sheet holder, temporary, H ” *“ | Electric current and voltage regulator ~ 
erg. New York: John Wiley Bind: pashons ++ Saget ———_—— B. Storer . 914,802 
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mple in language, and well suite o the class closure for, C. H. Van Rensselaer...... 914,766 . tion, F. W Teves 914.515 
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6 Garden St., Bridgeport, Conn. witer, C. R. Perry. et al 
Filter press plate, J. W. Biles 
Fire escape, G. H. Johnson 


Safety Razors Fireproof floor (I-beam construction) 


Magdiel 
I: REE Fire protection system, H. B. Helm 
Firearm auxiliary stock, H. Renfors 
To quickly introduce the celebrated Ideal | Fish hook tradley & Unkefer. 
Shaving and Complexion Soap which beaoti- | Fish hook. C M Willis 
fies, removes pimples, blotches and all facial | Pigck  molder’s ] 
eruptions, leaving skin soft & clear & to prove Flue stopper M M. Stearling 
what we « m is true, we will send a box Fluid circulating and cooling apparatus, A 
Of soap together with the latest new Improved I . F. 8. Welct 
Safety Razor outfit in 4 fine handsome t. & - 7 
case all complete for shaving. ABSO- 
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How IT Is DONE: OR, VICTORIES OF THE 

ENGINEER By Archibald Williams 

New York: Thomas Nelson & Sons, 

1908. 12mo.;: cloth; pp. 484; 268 
ill. Price, $1.2: 

In this book the author has described in sim 
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ple inguage how the great engineering feats ter, JF. «. os manee 50s LUTELY FREE to any one answering | Food products and making same, A. Behr 
tl world hav beer cor shed An mS nod axle box, railway, J B. Arrington. .. nd this advertisement at once & enclose | Frame for molders’ use, extensible, J. & 
ie WOFr! Ave UK accomplishe¢ AMONE | Car berth wall pocket, sleeping, S. W. Clark 914. 701 10ets, silver or stamps to help pay box Lamb .. 14.584 
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Car draft gear, N. H. Surdenik How to i onstruct Fuel, compound, A. D. Shepard 
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r bridges and detailed descriptions of the | , 
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the collapse of the Quebec Bridge), the building 
f the new Croton Dam, curbing the Nile, nota 


Furnace charging apparatus 


An Independent Interrupter | .. cen, appara for ee ces 


Furnaces 
In SCIENTIFIC AMERICAN SUPPLEMENT, 1615./ ore to bi Harper, Jt 9 
A. Frederick Collias describes fully and clearly with nomen SS J 2 Watkins 

» urniture, article o C erner 5 
aoa —— eS eee Furrow opening attachment, 0. F. Orndoff ut 
interrupter may be constructec or a large induactio Galvanizing machine, Hall & Hercker O14 


ar draft gear, railway, W. R. Matthews 
ar drop door structure, F. W. Bradley 

‘ar, dumping, W. J. Chance........... 

ar end construction, Julien & Point 914,726, 
‘ar, passenger, E. T. Robinson 

‘ar stop, automatic, J. J. Fleming.. 

. . E Car ventilator, 8. C. Carroll.... 

nels and tunneling, mining and mines, power | Carpet sweeper, F. C. Mason 





eservoirs, Panama Canal, harbor works, 











rom falling water Carriage thill, Cooley & Marks coil. Game apparatus, T. J. Glenn 914 
Carrier, W. Seegers. This article should be read in cuonnectivn with | Game register, pool and billiard, 0. Johnson. 91 
Carving machine, F. H. Richards . 4 Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- | Garbage receptacle, J. M. Thinnes on) 
———— — | Castings, means for forming threaded open MENT, 1605, * How to Construct a 100-Mile | (#5 conduits, combined liquid separator and 
ings in, J. Bedell.. ; P 914,915 Wireless Telegraph Outfit.” indicator for, R. L. Dezendorf 


Gas, generating, ( EK. Lucke 

us producer, C. E. Lacke 

ute frame hinge, A. 8S. Mac ke y 
jate oper: y nechanism, automati« i) 

MUNN & CO., 361 Broadway, New York | °°",.°rerating | mechanism, automat née 


” 


Gear, friction transmission, Rice & Barrett 014.077 


Each Supplement costs 10 cents; 2% cents for the 
two. Order from your newsdealer or from 





Legal Notices Check controlled apparatus, C. F. Morris 


Churn, F. FE. Stagg . ‘ 

Cigar cutter and lighter, W. J. Crowley 

60 YEARS’ Cireuit closer, rotary, F. E. Lind 
Circuit controller operating mechanism, 

EXPERIENCE » 3 eros 
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Cistern automatic cut-off, R. E. Estes Gear, reversing, BE. L. Smith .. 914,980 
Clay working machine, F. B. Lambert - Gearing, changeable speed, W Morrow ‘14 sO 
Clock combined with coin freed ad ‘up Gears, forming herring bone, N. A. Christen 
apparatus, A. G. P. Wiingaard 9 sen . ‘ 690se6edge 14,700 
Clothes pin, J. B. Anderson Gears, means for casting, J. 8. Barnes wi4d4ai4 
Clutch, electromagnetic, H. Ast Glass drawing apparatus, J. H. Lubbers 914,588 


Glass gathering and shaping machine, Graves 


Clutch operating mechanism, H. L. Turney 
& Whittmore 


oal drill, J. S. Surbaugh 






al or rock drill, Mayer & Ashton ‘ 914,966 Glass, making decorated, J. D. Kyle 
Trave Marks al tipple, E. E. Bull...... ; 914,698 Glassware carton H. Peltaset 
DesiGcns Cock, gas, C. H, Wiley . 915,005 Golf apparatus, captive, R. B. Veter 
CopyRIGHTS &c. Cocoanut grater, M. E. Hunt ~o-e. 915,085 Grain separator, T. ( Vaughan 
Coin delivery machine, 8S. Randell .-. 914,510 Grain shocking apparatus, J. Calder 
Anyone sending a sketch and description may Collisions at sea, device for preventing, G. Gramophone, L. T. Halle 
quickly ascertain our opinion free whether an Fischer . ; eatin ’ * 914.483 ca gage <”  Gastaenee : 
invention is probably patentable. Communica- Colamn, girder. ets jw Mak de 31 Seaviis enaenber, canes he sanars 





tions strictly con@dential. HANDBOOK on Patents Comb. 0. W. Shatic 
sent free. Oldest agency for securing patents. womb, snack 
Patents taken through Munn & Co. receive Comb, hair, Speck & Henschen 


cial notice, without charge, in the Computing machine, Uebbing & Marshall 
= = Concrete block, H. N. Pettigrew 


Scientific American Concrete frame for door and window open. 
ry ings, J. H. & D. H. Magdiel ‘ 


Grinding device, W S. Hannan 
Grinding machine Taylor & Rochef 
Hame, J. Wittner 

Hammer and hammer support, J. BH. Akia 
Hammer drop board, drop, W. } ‘irth 
Hamper, hanging, Froehlich & Mortsen 
Handle fastening, H. V. Jones 








































































- d wee veest cir Condenser support, steam, L. R. Alberger 
A peed cls enannias ¢ joan, Terme, 68 8 ye nrg age x31 ao ong Ree The ONLY eg “ty School formulated on Harness hanger and stretcher, combined 
Sol Wi ontainer, sing o 1g safe sbury : ye 
year; four months, $1. Sold byall newsdealers. Convene spacitus, HB. & 3, A, Bauer practical engineering lines for giving instruction in| jy, occter, men. S. Mobler 
MUNN & Co. 36 1Broadway, ra New rk man . . . . Modern Cost Systems; Factory and Commer- Harvesting device, W. L. Griftis 
ce. 62 F St. W: Conveyer roller ball bearing, S L Goldman cial Office Systems; Manufacturing Methods Har vester snapping roller, cort yr. A. &t me 
Cooking or heating utensil, E. W. Ham ; and Systems; Shop Organization and Man- Hat brim press to form welt edges, ¢ 
— — ~~ _ Sieg — ae aaten oO ve : agement; Shop Construction and Equipment; - on ole oo 
r ve. As a a automa: vt : — Pattern Shop and Foundry Systems; Mechani- ape gee gg Bad lh mci 
INDEX OF INVENTIONS Corset lacing device, M. B. Gardner a 914,406 cal Drawing; Mechanical Engineering, etc. Heater, G! L. Fogler ‘ 
Corsets, means for pinning down waists to, By a Mechanical Engineer who is an acknowledged au-| Heater, L. B. Piper 4.4 
8 ops cree ses tee eeeee 3 thority on the subject Hedge trimmer, Klitsch & Thogode 4,7 
For which Letters Patent of the Cotten chopper, Winkler & Thoene..-...;..- 915.009 | Every instructors a practical man, Hedge trimmer. D. F. Roche, JF. 014.882 
ta J y x 0 c > y 4 achine ’ mit ‘le de 
Ww. Teen cis sae = 2s “cas eet - ”* 914.617 | Every studentis considered individually and instruction planned | ji}, oe yy , 3 ge , 4 5a 
United States were Issued Cotton’ seed separator, 3. T. Cox.......... 914,800 to 6t him and his work . Sicie cdl antaie Geoahs! continea, ta. 
‘ Cream separator liner, centrifugal, "Hackett Evay aon Sas able to ‘qualify for a “‘gher position and a Bryant 014.607 
for the Week Ending & Morgan rae ie 914,488 tter salary Hoisting attachment and cornice protector 
Cream separators cream exit for centrifugal, Mod S C d Sch ] J. H. Marvin ‘ 914,854 
H. Hackett 914,487 ern Systems Correspondence OL | Hook. See Fish hook 
March 9, 1909, Creeper, J. Auer eeeee deesece 914,780 Executive Offices, 6 Beacon St., Boston Horn, amplifying j " ‘iilta a1 5.00 
Cross tie, Michaels teadaias ae 914,967 OSCAR E. PERRIGO, M.E., Educational Director Horse detacher, | Ss Vil whee 
AND BACH BEARING THAT DATE Caltivator, a Holmen : speed 914,568 (Consulting Mechanical Engineer) Horse shoe, < gVermstt ' nt, 0 
Cultivator, / rigden ° $ 788 »wrseshoe *aulser ' 
, Cultivator, disk, Bukacek & Hulicius ....! 914/921 New York Office, 132 Hasee Strast Hot air register, ©, K. Clark 4 
[See note at end of list about copies of these patents. ] Cultivator, garden, J. T. Anderson ... 914.911| NORMAN W. HENLEY, Secretary and Treasurer Humidity ing and air nd 
chen a Culvert, corrugated metallic, H. Mallery.... 914,968 (Nerman W. Henley Publishing Co.) W. Crame 140 
Curling iron, electrically heated, B. Y siydras lie mot J. G. Mel ‘ n4.745 
Abdomen compress, T. P. Taylor 915,049, 915,051 BGG. 6 0cccescddeskeds . ' . 914,888 Fill out, check « ect and send us TODAY the following coupon and | Igniter, Maut ar & St a ; be 4 
Abdomen compress attachment for corsets, Current indic ating apparatus, J Ss J. we will mail you FREE our age tus of valuable informatio ILliuminat« \ K O16 
Cc. P. Taylor . 915,050) allie - eeeesees 914,959 | _~.---~ ae PE aA ae ae Index, L. I Dent ge at ase 4 
Acid, mereury salt of para-aminophenly- Current motor, E. Imboden .. veeeeeess 914,574 wictieais Geis Cemieninaibie . Ind or contact i ! wd b4.¢ 
senic, W. Gruttefien : ... 914,408 Curtain pole, J. B. Phinney SewadesetGhe - 914, 76 Please send ine free your new Prospectus [nse tray le & I = 4,5 
A essing machine, Walrod & May — 914,999 | Curtain supporter, L. Nachmann........... 914, 865 e Inse je, J Vv. Lafer... » #14 
Ad tising device, Guerra & Sydnor...... 914,656] Cuspidor, flush, J. W. Cooper se 914,927 NAME......+ Sesce . ° elk "4 whine or device ae 
Aeroplane, H. Mueller... ‘ ‘ 914,969 Cutting, piercing, and marking pen machine ‘ SCUPATI , ; 
Air brake automatic coupli G. Ripma __,W. J. Naphey .......eeeeees . 914,600 OCCUPATION..... int ! mbustion engine, A LL Galusha 
Air moistener, C. G. MeKendrick ees Cycle, c. Johneten a a 914,492 ADDRESS, ........ an , 7 wr “¥ 1»: 2 ovee. as 
Airship, J. T. Rice....... pews «cteenes “ Dam, W. G. Farg ° P : 914, . Mets Pe sl atti 7s u ae —— . 
Airship, aeroplane, L. A. Becht............ Dam _ crest, automatically ‘movable, Hi. iii Stadia Wistaind ent Gondeenelal Cleo Gretews. ane as pan We ge eee 
Alpha-halogen-isovz uleryl- urea and making PE. .¢seeds ceased ce ddvdieataouaea ‘ 14,788 "Ssdaen Miiaiidieatenteer BO ire = i ma - re, bw ; - re 
e same, EK. Saam. 914,518 | Delivery mec’ hanism, A. J. Ford --- 2+ 914,561 Satenemanade then Glew or eiealedaieah iron ng =e nee 3. L , - s 
Ali ) silicate or artificial zeolite, R. Gans 914,405 Deodorizing and disinfecting device, Walter ei ee eee one Receenent sae raf ~ € tapes “. Pe Lo 
Amusement apparatus, B. J. Sagehomme.... 914,884 & Inman ee _ a" 915,000 tahoe ss Baty n . . y ae ; ay .C. fi aes 
Amusement device, J. Huebner 3 | Derrick pile driver, G. T Forsy Bic scossces 914,408 .* snetias enieaen od Ay — box ~ ) ~ tt = °, 4 
Amusement steps, J. H. Cross Detinning, von Kugelgen & Seward hadie 915,0 9] -- oe os f . : ea K inetoscope a Keller 
Animal serum, obtaining, R. H. Die stock, adjustable, I. W. N ny, man 914,50 +»Modern Systems of unica na A. Ladder, A 1. Loomis 
nann - PE PS Sy > 914,644| Dipping machine, W. B. Croc - 91 oe Lamp, I’. llevylandt _ See 140 
Animal trap, by Eh, MRR aie ccensiiaons 914,912 | Disinfecting apparatus, V. A. W ‘iiams. . «++ 914,54 Lamp, arc, W. F. ES | RRS ORGS Se $14,684 
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| I W. R. Whitney ........ 915,052 Our Improved Method of 
— 7 — ——- I t i C. Olive 914.868, 914.869 
| ric I ng & Halvorsor ed 
Mclntyre Model M—$850 | Kamp, © hare mudeseent, He WO 
' I i pirit i er & I ke ee 914,900 
Wheel Base ~ 111" itamnitakter. J. t Bond ; 914,631 old or new, for rugs or otherwise, with 
Motor Four-cylinder vertical, | I 4 roller and pu er V. Pfarre 914.453 
3x34" | Lantern, tul W. C. Winfield 114,688 j 
Horse Power— 28-32 Lante , ging device, magic, J GRIPPIN § 
Transmission— Planetary; 2 for- kK = 
~. med » | reverse ; 2 A gee ae i = FLOOR CRACK FILLER 
Ignition — Perfected Mclntyre Lead hi bodies, u vering ¥ AND FINISHES 
jurnp spark, « dry battenes. \ Ss ) er Sanitary, a, and 
Brakes — Double internal ex- Lens grinding apparatus, bifocal, B. Meye simple to ap) 
panding, both rear wheels I erve E. 0. Stapp . A SAMPL: Ep ‘showing how 
Tires ¢'' solid rubber I e, I \ H w (while they last), eed 
Painting Auto red ragnt Gxture, | ble electric, L. A. Wil tive matter FREE 
Trimming Red leather Line cmon F ; D. Hitler Write now 
Lock, Kadar & Rot GRIPPIN MFG. CO. 
k, I linet ef gener . Dept.6 Newark, N. Y. 
| rning of, C. H. Foster 915,02 : "a 
I boile ter f washing and 
Otis & White, reissue 2,92: 
\1 s} e box mot I. M. Ma 14.739 
i | I stoy ng I hanisu iutomat 
| plenishing., R. Jamiesor 14,491 
| | Lan emple i Pres 114.509 
| Lut ' L. Sehrieve 14.757 
| | Lubricator f handsaws E. Lowe 15,0 
Lumber rule, Bryant & M Dor . 114,685 
| High-Wheel Motor Vehicles cat,” © penincdirmatemean Sete 
- Millsaps 914,442 
ig Mail catche ( f 1 & Beck 914,s02 
Yes, high wheels! Why not? |M crane, I. Light 914,434 
The highest priced automobiles have been coming gradually but surely to the - a ering ae Br py gn 
hiel heels. Not so very long a h and 30-inch wheels were considered , RMS 15. O47 
f | ey are f 1 « cheap « . For comfort and durability " & forecasters ‘ : 
the hieh-orade, high-priced cars are usi $4 and 36-inch wheels. What then is M vie ss 1 
there lical about the 34 and 34-inch whee ls on Mcintyre Motor Vehicles ? Mi nical W. J. Comfort Ki 
And solid tires? Yes. Comfortable? Well, they are comfortable on your ~_—— , , Cc. W 914.472 ? — the Collar 
| ° - ~ - w the not worn —chewed up an 
bue2y—vyour carriage—aren’t they? Why not on a motor buggy? Mcintyre tires | | a ting furna C. Smerling.... o34,008 i to de hag Sa 
are made on special order—extra deep- extra comfortable extra durable. | Seotel be Ms = Mg, Racha aa Pog ; LITHOLIN eid Linen 
full elliptic springs make comfort a certainty NM a McIntyre. ; s sen & We 914,680 COLLARS and CUFFS 
Mcintyre Motor Vehicles give perfect service in town or country—over any kind of “5 + molte : & Kilee 914,738 i no laundering as they can be wiped white as new with » 
roads —mud, sand or hills—speed, 30 miles an hour—economical—simple—good Meta a = £2 14,679 -sibygesnagpss-<ctyalanige tne ee oe 1% 
M y 1 Mas 114.855 pe 1 have alway orn, 
sly le Write for big 1909 catalog No. 68 of the nly Milk : S ge sel : 4,8) . A tae aaa 
complete line of motor vehikles. Addre ( 915.019 COLLARS 25e, CUFFS 50c. 
Mining E. 8. I OEE. <cstseees N4O17 
W. H. McINTYRE COMPANY, Auburn, Indiana | Miter box. E. W.’ Whitmore.............. seine Always sold from a RED box. Avoid substitution 
256-257 Broadway, New York 1730 Grand Avenue, Kansas City, Mo., Mixer, A. M. Mond 114.495 If ut your dealer's, send. giving styles, size, how 
- , Mold, J. H. Fink . 914,818 m nittance, and we will mail, postpaid 
Molds f ret s 1 x ; I 
Mel Model HH ns.sie| THE FIBERLOID COMPANY 
= M epta H. B. Smitt 15.048 ept. 7 Waverly Place, New York’ 
cintyre Mode tik acie, Hi. 5. Ranit Honig — 
510 eeecee 91 ATER DROOFED LINER 
$ ‘ 91 STYLE Fit 
. Lake.. oD 
Motor  Deuble cylinder, opposed offset, Perkins 972 tconomy (omFort 
4 xi% e for t TOLLARS & CUFFS 
Hore Power~ 12-14 114.829 
Transmgon Planetary; Z forward . PF. 1 “a 4.914 
ay pa ee ee aie MOTORCYCLES 
Driv Chain, both rear hubs 914.2% I 
Wheel Bare 6954" 4.811 
gay uaa BICYCLE MOTORS 
jump sperk, coil, dry bat Apo 100 New Motorcycle Accessories 
tenes 
Brakes Contracting, both rear ‘ £ stig 
wheels N ' G 1490 Everyone cage | in Motorcycles should 
Tires— 154" solid rubber Nut lock, T. J. Gle oF EDR 14.604 — 2 - big catalog. Write today and 
Painting Body black grar | N kK Da s & Godard 2 #50) encite Samp. 
poo | Nut ] ck, adjustable, | ee 114,908 Motorcycle E + | Co. mm H 1 _ NIY. 
| Nutting achine V. Culliney ow 114,80 a = 
| Optical lustion device, Ff J. Wiedenbech 114, oH NG > 
| | Ore dust from furnace gases, apparatus f GAS ENGINE “DETAILS.—A VALUA- 
- ee —ae — removing, C. B. Brine 914.696 | ble and fully illustrated article on this subject is cone 
—— Ore, galvani dros and the like, apy tained in SUPPLEMENT No. 129°. Price 10 cents. For 
rat f < smelting zine I H sale by Munn & Co. and all | pewsdealers. 
Hopkins 
— Ores, reduc gc. N. Wiks 
Ss ai pt ic, © wen BES |GEER MOTORCYCLES 
& Ores atment of, A. I Dear 
} . | Oxid f i ind = zi sulfate preparing 5-H. P. 2-4 ylinder Green Egg, $225.00 
El t - red, G. Evans “Ht. i Bluebird .....-. 200.00 
| | Osseir re eT slle« elbror *. Geer, Model 4. 150,00 
Patent ectric | Ossein, ‘treatment of, Vallee & Tt es 50.00 
_— e M oO t oO r | We have trained hundreds of men who bad Over nt heat terchanging arrang and nd Motorc he ge flr i 
no former ex; erience as salesmen and w € k I Ss y at th lowest price: Eve nh 
Sale . former y earned from $2 5 to $75 per acter Package “ey. a teen . Pesto ae Repairs a Pn 
to be Traveling Salesmenand assisted them Package e. I .. 2 t . Motors and Castings for 
* 8 to secure positi ap on thacoad whe n they eee © OE SOGOS scccvccencseas . 914,422 r Ships. Motors for railway velocipedes. Send for Catalog 
7 have since earned from $100 to $500 per Packing g. met red, C. W. G. King.. 914,426 
ect geet Promcirenrale Wew il do th same Da ine Mined mos - HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 
for you. Our Course in Practical Sales- Paper, M. B. Disk 914,394 . 
rr manship is endorsed by Salesmanagers of Pape t ‘ WRITE FOR BEST eeeet OFFER 
| leading firms everywhere. /e maintain the large st r 915.041 
Free Employment Bureau in the world wi 914,421 » America, on farrous Columbus Bug- 
offices in five cities, and receive hundre Mager as Thy vor 914,384 ges —at prices that save you big money. 
Salesmen. Ourgraduatesearn big money for they _ow est factory prices offered by anyone, = 
get results. If you want to increase your earnings » A 914.605 »ped on one month's approval, 2 
and enter the most r lea von t } a d pro fessic ait Peat by a years’ guarantee, Get new free catalog, 
earth « F Book“ A Knight of the ¢ w for dr Columbus Carriage & H Co * 
} sh ms ye oA soe Wr te ne ~ y fic bag L yt V at I 914,598 Station © — Caleniven, 0. 
Dept. 204 NATIONAL SALESMAN’S TRAINING ASSOCIATION, t nogt G. W. Duncan TT 914,934} © 
Francisco. *hot D nting apparatus, T Sa- - 
G. SEIDEL, Saunderstown, R. L. New York, Chicago, Kansas City, Minneapolis, San Franci: were 915.044 
} Piano players, pneumatic for automatic, H fs 7 
M. Brod 914,549 . . sg: 
Dwiggins |/)2 i i came ea, SEN [nstructive Scientific Papers 
alimer otors WIFTING | bive tine Cleaning device. H. “A. Greenan.. 914,824 
Two and Four Cycie. One, Two and Four t Lifetime Quality Pit t akin, ‘ nine Sy B, oe 3 - road 
Cylinder. St ary aud Marine. One ae OF CREME a 5 
to Uwe 4 Hi ~ " Catalonee FRI Kk : OO +Fences Pi — connection for shakers, Parrish & . ON TIMELY TOPICS 
PALMER BROS., Cos Cob, Conn. TD BY XN “Cos tLess Than Wood” Placke t cle sure E. A ir ap As a + : roe 
On ; 
‘ew I ba ; ) ) a) ‘ < Pl ng machine rotary J. Hannum.. 914.948 H g 
Falladelphia The Hour ey an TEE LAWN. FARM AND | prignt protector. J.P. Duval... nize |{ Price 10 Gents each by mail 
’ ’ . ANCES, | Plante y BOER cxctcuiesces 914,890 
Portia M Pp I : ae Eat GATES, ETC. Highest Grade. All Work Guaranteed. | Plante v Aas e R Moffitt yes o14 ann 
at ; large Illustrated Catalog and Special Prices FREE, | I’last material and making same, W. E ARTIFICIAL STONE, By L. P. Ford. A 
Powell S Dwiggias Wire Fence Co., 87 Dwiggins Ave., Anderson, Ind Carsot se eeeee 915.060 paper of immense practical value to the 
Platen press, J. Thomson .....+++.++. . 914,531 architect and builder. SCIENTIFIC AMERI- 
Plates for X ray ma Ses. manufacture of ial CAN SUPPLEMENT 1500, 
renerating i a « ’ f2 
e Plow Paul & Alizelt = nos || THE SHRINKAGE AND WARPING 
Plumber’s clam D R. D. MeDonald 14.742 OF R. By Harold Busbridge, An 
e an Fiumbing fitting, N. ¢ Goreau 14.944 pat ha on ntation of modern views; 
Pnheumatically oper ited device, W. C. Smith 914,468 fully illustrated SCIENTIFIC AMERICAN 
e Pocket knife and opening key therefor, J z SUPPLEMENT 1500. 
. PR Thy. Re typ CONSTRUCTION OF AN_INDICAT- 
robiem in the Unite ATES | GL eth ai a Bee Bind ey PANE 
| for applying, F. M. Levett 914.48 INNER OID BARO . 'y : 
Postal card check. E. P. Selden O14 464 Monroe Hopkins. Fully ieeteated. SCIEN- 
Postmarking machine. D. Robertson 14.51 TIFIC AMERICAN SUPPLEMENT 1500, 
By VICTOR MORAWETZ potato planter, J. i. Frat ‘11301 |] DIRECT-VISION | SPECTROSCOPES. 
4 ultice : ase onte ainer ' J a 914.935 By T. H. Blakesley, M.A. An admirably 
, *owdered material feed regulator, D * w aS, ‘tesa tive and copiously illustrated 
HE author takes up the problem of the National mR... TER re rept article, ¥ cert I¢ AMERICAN SUPPLE- 
: . 7 . “ : : Ka MENT No. 
Monetary Commission, appointed by Congress, |?°"s. are ee econ osaazs || HOME MADE DYNAMOS.  scrextirtc 
en : ro ble Power transmission mechanism, R. D. Mayo 914,740 AMERICAN SUPPLEMENTS 16] and 600 con- 
and discusse 8S the > means ¢ of pre VK ling a perma- Prepayment meter, W. T Drew... 914,706 tain excellent articles with full drawings. 
: ° e Press and attachment therefor, drop G x 2 
> es ve) o ) NONneEV . CEN 1EQ - an ormne 915.012 PLATING DYNAMOS. Scrientiric AME- 
nent safeguard against m: ey stringencies gy ll EP RICAN SUPPLEMENTS 720 and 793  de- 
panics. No one has approached Mr. Morawetz in] Pressure exerting machines,” ‘relief mechan- scribe thelr condioustion ob clearly ties any 
» = ~ 1am for, W. Gorabrooks ’ . 914,799 amateur can make them, 
breadth of knx ywwledge and ce pth of insight r@-| Pressure to tanks and other appliances, ap DYNAMO AND MOTOR COMBINED. 
— 7 B d aratus for controlling the application : al Fully described and illustrated in SCIENTIFIC 
garding this subject. He beg PINS by pr inting out ; lief of Priestms Oe re : S48 AMERICAN SUPPLEMENTS 844 and 865. 
‘ P : ° ° “3 ae. Soe 2 re -F device, G. Kaysser ory The machines can be run either as dynamos 
th lat SUCN eX re linary financial disturbance es do rx rt occur in P ame, po Re - - ealameie de “sn C. K. Cotten 914 a or motors. 

: me s . j , ‘ump, dout eting, F. J. Pratt, Jr 014,457 TR - Their Con- 
other countrt | le advances a plan for cox peral mn between — Pa el ge 5 Ree 914,795 ae ty og Asgenicas 
the banks and the Treasury, which includes a note-redemption | ie? Bee gewin O14. 648 a eee ee rene ee 
( { ~ a 7 Rail and beam tle, A. R. McDade ...... 914,446 
fund—to be elastic, regulating the uncovered volume of notes | {ii Ma"e? fe Danis o4ss|1 Price 10 Gents each, by mail 

“ee ; . . ° . rr . a Rail joint, C. O. Thomas .....eeeeecceeees 914,616 
outstanding, thus giving stability to financial institutions generally, | Riit joint) Kotling & Fischer 914.849 — 
. Rail, shifting, D. W. Connell...... ; 914,702 | J Order through your newsdealer or from 
Railway and like vehicle bogie, A. Spencer. 914,889 


Post 8vo, Cloth, $1.00 net 


HARPER & BROTHERS, Selling Agents, NEW YORK 





Railway automatic danger and safety signal 
system, A. F. 

way automatic 
Crandall 
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Eells 
electrical | “sy stem, C. 
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HOLSMAN 


AUTOMOBILES 
GO ANYWHERE 


High Wheels Travel All Roads 
Because All Roads Are Made To 


. “ ~ ne ; 
5 A ATER : —— Be Traveled By High Wheels 
THE HOLSMAN is the most elegant serviceable dependable car for city, suburban or country use. The only all- 


. ome "tab vrei ball-and-roller-bearing motor made. New friction chain, direct drive. THE HOLSMAN has one horse-power for every 
tere nated forty-two pounds of weight. It will go where any horse-drawn vehicle will ordinarily go, and where few other automobiles of 
equal horse power can go, up any hill, over any road. 


THE HOLSMAN holds the world’s record for hill climbing and reliability contests in its class. 
corres SIMPLE IN CONSTRUCTION—-EASY TO OPERATE—ECONOMICAL IN UP-KEEP 


BUTTON 
CLASP Air-cooled motor—no water to freeze. Solid rubber tires—no delay. No punctures—no tire bills to pay. 
LIES FLAT TO THE LEG— THE HOLSMAN AUTO DELIVERY WAGON is so simple in construction and operation that it does not need 


ae ee a mechanic to operate or care for it—and costs less than a horse to keep. It starts and stops absolutely without jar or jolt. 





















STYLE 
NEATNESS 
COMFORT 


THE IMPROVED 








UNFASTENS , ' , 
Worn All Over The World Roadability and Reliability are the reasons for high wheels and solid rubber tires. 
cger yg er pane dare Send for our catalogue and learn more ahout these popular,: intensely practical vehicles and their low cost. 


Scge ast en| | THE HOLSMAN AUTO. CO., Suite 124, Monadnock Block, CHICAGO, ILL. 


INSIST ON HAVING THE GENUINE 
REFUSE ALL SUBSTITUTES tant ane 


The oldest and largest makers of high wheeled automobiles in the world 
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hine for breaking stores for i alling F i surfac , m Nie AS. . st 
yrds > By — baci Pet MUNN & COMPANY, Publishers, 361 Broadway, New York City 
1 meal or ground he used as st peek 
incuniry No. $844. For the address of th DU. f M. ¢ Peters 72.989 — 
fqoturers of the King oF lever collar button LL 
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Packing Co. . i okebné 46 eeee anes cebnase 73,022 | . e ° 
| eich Retainers" packing, Sew "=| ERS ag = In Drill 
POST CARDS se as aa naa, am oe 73,033 ig oney n ri in 
, iz. hose, and machine macking, Me- 
Shown on the Screen « sar a uner Oc. ae eee . . 73,046 ‘4 Our customers all over the Country are making from $25 to $75 profit a day with the 
} 
| 


] Bel Iting and hose, New York Belting and 
} 










Brilliantly and in Natural Colors by means of Bh oo machines and electric batteries Cyclone Drill. No business offers such big returns for the money investe: 
ur Post-Card Projector, a low priced, efficient Eastern Dynamite Co ‘ 73,039 Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster 
instrument, Entirely dif Boiler scale, compound for removing and pre and easier to operate than any other. 
ferent from the cheap», un- venting, Schoellkopf, Hartford & Hanna We make Hollow Rod, Cable and Core Drills, to meet every need, 
POST CARDS satisfactory toys cffered by ( 72.976 We also make combination machines that will handle any or all of the systems equally 
otuer makers. We also inake Bo ition, pres SCT iption, McPike Drug Co 73,014 well, a machine that will enable you to cover the entire field of drilling. 





ated fruits, Griffin & 


AND 





Canned and = evapor: 


The College Projector, 


Skelley Co. 73,005 | © 
MAGAZINE CUTS Wiens ad eremens sor Canned, dried, and evaporated fruits, Griffin 
rt gy desre-ebe espe plr ages Sap ag & Skelley Co. . 72.961 
haere Be ey i Bc “angle Canned vegetables and fruits, Fogg & Hires | 
> Co 73 | 
| 





Our Diamondite and Steel Shot Core Dr ills cut faster and at a fraction of the cost 














TERN Stipes 17. %. Gover t. Send for list Chemical preparation for producing effer of the old diamond drills. We sell Cyclone Drills on an cay payment plan. Some of 
of Projectors, Stereopticons. 40,006 vescing baths, L. Sarason eee our customers have made more than the price of the machine within one month. Our 
slides for sale or rent Chocolates and bonbons, H. He ide hew traction Gasoline machine—only one made~ is of particular value where fuel and 

Cigars, ¢ Pearsor es ee ate . . » ro . : ing . , 
WILLIAMS, BROWN & EARLE ee ae t = se ats SIGE water are scarce. Send for our free books on Drilling, and let us know in what 
igars, Rotan Groc . oes oh branch of the work you are interested. 
Dept. 6, 918 Chestnut Street [| Cigars. cigarettes, and tobaccos, fy 
PHILADELPHIA, PA. burg & Sons . SOL Py ee 3, 72,084 CYCLONE DRILL COMPANY, il Main St., Orrville, Ohio 
oo Clothing, certain, J. M. Kinney . : 73 Chicago Office, 419 Fisher Building 
Cooking utensils, metal, Avery Stamping 








‘SEALED PROPOSALS | 7 Drills ‘and drill chucks, Whitman & tarnes ie ve 2 “as 4 eaeneae remanent LTD 


Manufacturing ¢ eer 26h TTT 
“e . s. 

Notice to Contractor Electric appliances, certain, Economy | Elec- 
QEALED PROPOSALS for r Power House, Coal Pocket, trie Co : 73.040 
© Trestle and Conduit, Construction including plumb- “We oct < - : ‘ x 

ing. also Conduit for Acute Hospital, Construction in- | F#! ? a Ba ar mesh, woven, textile, I. BE. 


Cement Pavements and 











cluding steam piping, at the Hudson River State Hos- KI * Sheed pe ie 
our, Wh Saenz & Co, ...... ° 
pital, Poughkeepsie, N. Y., will be received by the State . ‘ é 2 
Commission in Lunacy, at the Capitu Albany N. Y. Flour heat, Ke on ob aoe ee il : Concrete Blocks 
up to 4 o’eluck P. M.. on March 24th, 19.9, when tbey will rur wer £& appare Reno ¢ ile 
peda and read publicly Game counters and chips, United States Play cost less, look better and last longer 
Proposals shall be acc mpanied hy certified check ir ing Card Co 73.00% 1 
the sum of $2.00 for the Power House, Coal Pocket. | Glass shades and globes, Phoenix Glass Co when they are made with 
rrestie and Conéuit, and certified check inthe sum of | Gloves. cloth, leather, and silk, Bachner . 
$600 for the Conduit for Acute Hospital, and the con- Moses Co ‘ = 
tractors to whom the awards are made will be required | (jloves, lk ather. ‘and silk, Carson Pirie Seott ~ 
to furnish surety company's bonds in the sum of $25,000 & ( 72.997 | ss 


for the Power House, and $3,000 for the Conduit for| Grape juice. unfermented, Randall Grape 


= = ben 
Acute Hospital. The right is reserved to reject any Juice Co 73.000 
and all bids, aake > @. Themnac , on Ca 
Drawings and specifications may be consulted and a oe en x. 2 987, 7 ; 0 an emen 
blank form of proposals obtained at the Hudson River a ee ‘ 


State Hospital. Poughkeepsie, N. Y., and at office of the | Hair tonic, A L. Worthing 7 aoe ae Cost less because ** Edison,” weight for weight, binds more material with 
. 











State Architect. Complete sets of plans and specifica. | Hose, Mechanical Rubbe r Co.. ° coe 

tions wiil be furnished to prospective bidders upon | Hose, New York Belting and Packing Co... same strength or same material with more strength. 

reasonable notice to, and in the discretion of the State 73.023, Loo 

Architect, Franklin B. Ware, Albany. N. Y. Hose, garden, Hibbard, Spencer, Bartlett & k better because always made from cement rock from the same quatries, 
NoTEe.—The work for the Power House does not in- ie. ecex % therefore invariably uniform in color. 

clude boilers or other equipment. T. E. MCGARR, Sec-| Insect and rodent destroyer, F. N. Thimble 

noted Last longer becausegsand, gravel or crushed rock is bound by cement that 





State Commission in Lunacy Iron and steel, United States Steel Products 
Dated Albany, N. Y., 26th day of Feb. » 1909. ae 





. :. Paine: fills the mould without’ blowing” and makes concrete as hard as granite. 
—— | Jewelry, certain. B tallow & Co.... 2,997 
Notice te Contractors. a mk +. 4 ie i - ye gas Uniformly 10% Finest Ground in the World. 
SEALED PROPOSALS for Power House, Coal Pocket f Motor Car Co y 73,034 Write us for catalog showing who specifies Edison Portland Cement, and where used. 
and Conduits construction, inelnucing plumbing and é extract combined with lactic ferment, ss 
EDISON PORTLAND CEMENT CO. 


electric work, and for Laundry building, construction, American Ferment Ce 
GENERAL SALES OFFICE: 





including heating, plumbing and electric work, a’ the mallows, Clark Sales (<« 
ings Park State Hospital, Kings Park, N. Y., will be rv heart disease, Knoll & Co 
F. T 









































| 
| 

received by the State Commission in Lunacy at the} ~ Lord Polish Co 
Capito!, Albany, N. Y up to’ o'clock P M., on March | yy, wolishes ncos nufacturing Co 
24. 1! w9, when they will be opened and read publicly “> rie = “te o ; An I yee win turing ¢ 932 ST. JAM ES BUILDING, NEW YORK 

Proposais shall be accompanied by certified check in| \;;.., h age es ie r on : meee 
the sum of $2.000 each for the Power House and Laun- | or te sear gp ee a onggae gl gee cay tps Mona 
dry, and the contractors tu whom the awards are made phonetic effect in, H. H. Be 2 Jaeger 000 eanten . ctepeeinestbiguaeanenasiianenaie 
will be required to furnish surety company’s bond in | Oils and greases, lubricating, Pac kard Me oe | K 
the sum of $25,000 forthe Power House and 5,40 fer; ar Co . 75,048, | 
the Laundry. The right is reserved to reject any and | Ointment for cate arrh. J. D. Delisle } 
all bids Ointment for external application, C. J. Brit | 

Drawings and specifications may be consulted and ton . 72,957 | 
blank forms of proposals obtained at tne Kings Park | Packing. mac natn ry, New York welding | 
State Hospital, Kings Park, N. Y.. at the office of the acking wthe 7 73.020 
State Commission in Lunacy, Room 5222, 1 Madison Packing, rub mae leather, asbestos, and pees tal 
Avenue, New York City, and at the otfice of the State F. Burgmann f 73.057 
iil be fur alee nape P bide and specifications Paint white lead, white zinc, and varnishes 
will be furnished to prospective bidders upon reasona- S reyber ans al — * : 4 
ble notice to, and in the dise retion of the State Archi-| ,,. Douse. Warren Paint Co | ea a How to Detect Power Leaks 
tect, Franklin 3. Ware, Albany, N. Y. Paper, Hawley Pulp and Paper Co eet 

{OTE This work does not iaclude boilers or other} Perfumes, violet, Schimmel & Co 72.75, 
equipme t in tae Power House, or laundry machinery. | Photographic nitroceiulose, varnish, and col- E want to talk to the manufacturer who 
T. E. McGARR, Secretary, State Commission in Lunacy. ; lodion - seo C 7 watches his factory costs— 

ee ee ee a ‘ ~ ti Albert h ge cer “a p<. O47 Who realizes that a saving in production 
“ *gisters one as -gister o 4 

Remex vod of the ‘teet “of animals, ; represents as much acfua/ profit as a favorable 
72.977 selling price. 


LET US BE YOUR FACTORY jie 
STAMPINGS, MODELS, EXPERT WORK 


THE GLOBE MACHINE AND STAMPING CO Salt 
Y7T0 Hamilton st... Cleveland, 0. Sa 


If that means you, we want to ask you if you 
are getting the highest efficiency, the greatest 
economy in power transmission. We know it is 
common tc preach and practice economy in the 
making of power—to insist upon getting the 
most power at the least cost from your boilers 





mattings, New York 
Packing Co 73 
aperient, A. Saxlehner 

a from natural mineral wate 
bitter, A. Saxlehner.. 72.009 








Shingles. R. J. Menz Lumber Co 
T. M. Sayman 


















Corliss Engines t Brewers’ | Soap, toile 4 
and Buttlers’ Machinery. THE VILTER/ Stoves and ranges, Globe Stove and Range and to economize in the engine room 
MFG. CO., 899 Clinton St,, Milwaukee, Wis. Co 73.004 But do you realize how much friction in trans 
Suspenders and men's garters, A. Ziegler & mission may cut into your artery of power and 
MODEL & EXPERIMENTAL WORK.| Sons Co 72.99% eesti ware y of j 
inventions deveioped. Special Machinery.| Traps and valves, G. Cody 73.001 i t : 


E. V. BAILLARD. 24 Frankfort Street. New York. a7 cle aning compound, Duryea Manufactur 


Expert Manufacturers uaa aule Kistler Brothers 7 
RUBBER. Wert Mamtecturer®| Washing ‘tide, detergent, SW. Cheabler. 3 















H¥ ~4 ~e 7 
from 10 per cent to 50 per cent of your split construction and interchangeability, 
8 South St w ee eens ees ene eS Vet pore keep on wasting power in Dodge Pulleys, Friction Clutches, Coup 
‘ ARNS 0., 228-220 h York | Water, natural mineral, A. Saxlehner 73.036, 73,037 - ee a a et te as 
PARKER, STEARNS & C os ant, ew Wheel tires, “iber fi aida , and fabric , pen 4 ane chessing oe sneetng po — a a ase a oe: ~~ = 
artfore yer Wor , 73 ; 2 else without ever discovering ir. emoved in five, without disturbing the othe: 
HOEFT & COMPANY |,,,!irttord Rubber Works 6 73,008, 72.042 
ris ender \ ‘a 06 @ saving— raft 
Die Makers, Model Makers, Machinery Builders, Punch Presses wee : — L. W. Levy & ¢ wis Let us point the way to a new saving—a s equipment, 


O58 


R92 A VOIDABLE friction may mean a loss of or of the special Dodge features of 

























































































el St s James Olwell & Co 12.008 72.010 new simplicity—in power transmission, There are Dodge dealers in almost every 
i Miet . Chicago, IL, U.S.A. | 2. A 2 5 : & 
Light and Heavy Stampings. 0 gan Chicago, Windows from 1} ming clouded or osted ‘The Dodge Idea" is a broad idea city and town, and every Dodge dealer 
composition for preventing, A Goldetaub 72.900 broad enough to nelude the 1 t "lt vailable to w 
EX erimental & Model Work SiO nls straightening out of all your es Oe ee SS oe 
transmission troubles just what you need without the 
Cir. & advice free. Wm. Gardam & Son. 221 Fulton 8t,N.Y LABELS. It includes the instal a- bother and delay of a speciai 
7 F : j tion and arrangemen, order. If you are really in 
; i. kK. Br ar ca medicinal 14.608 of your transmission earnest in this matter 
~ : som ag . shy See * , machinery along the Satan inten 
DIE MODELS SPECIAL n, a oan 4 “ten -"y “ i onan eoonsunis Maes of ag ing dows 
‘ "s , r caricatu igures | t SSCS ri 
WORK TOOLS MACHINERY ichs . : a -_ 14.703 | standardized excel : bso v iu Me ws 
> - ; -—TDRIC , ‘Car Thy * for i a tiseptic lence in every appliance nA IeCST. SS is your 
NATIONAL Nigh le AND ELECTRIC WORKS . ‘ar-Bo-T? ae. . ‘‘ ha = 14.699 | required for the mechs ani needs, your equipment 
153-159 S. Jefferson Street, Chicago, Ill “Carter” . Outfit,”’ ot toothache cal transmission of power Free of all obligation, this 
Carter 14,700 The Dodge Line offers infer- letter will be placed be © our | 
F rat k Kaschen,” for cheese, Td = ingeabilily wherever fe sible ; board of expert engineers and we H 
Ko rngut . ; 14,697 The split feature in transmission _ will give wou cur ensetul. eonsereativn 
Machinery, Dies. ‘I Models rerso for cigars, Moehle Litho : equipment; The splendid economy of give y MSS GRSETU, CONSES URES 
“ialties, Inventions -perfected. _ graphie Co, 2 sees nese . 14,692 self-oiling bearings: Friction clutches to advice based on twenty-five years’ study of 
a PrankJin Streets Chicago, U.S. 4 ieee = aes for stogies, Florida Havana en control departments independently. power transmission. 
rar Co aa ‘a pede 693 . > iid > ' “ , 
Hires’ Household Extract.” for Toot beer The Dodge Line include Write for our Catalog C 16 and our special plan 
extract, Charles E. Hires Co...-... 14,694 Dodge Independence Split Wood Pulleys; for guaranteeing delivered prices on Dodge 
‘tileen loth plana Ker hie fs," for hand setil ames ase _ d Iron Split Pulleys with inter-  ooods, giving you an exact price on trans 
erchiefs rysta coee 0 changeable bushings ; oe = - ; sien fiat aa 
_] “Napanee Foot Powder, for foot powder, L ad Dodse Self-Oiling Bearing raaenoe mac mines y comple . oe dows in go ~ 
Circular free. Wonderful N Pik : : : 14.701 o Fietent Split Priction. oe Shafting, condition at your nearest freight station, : i | 
automatic teacher for nut flavored candy . Fe we ‘oaia, te. you want this information be sure to mention | 
A p rai Dept. a for ¢ = K n Jacobs ey (Fly Wheels insured against rupture if desired) the fact when you write, 
“The Brilliant Shoe Dressing.’’ for a dressing 
wv ladies’ and children’s shoes, Lipshitz 
<7 “| PODGE ANUFACTURING O. | 
“The Popular Drink Breeze,”’ for a beverage . 
CITE COREE VEtTCRe en riGun i; ME WHENGE O86; ; sc isccoceccceess .. 14,695 
BRI OGEPO RT CONT a LARGEST IN THE WORLD 
PRINTS. én . , - . } 
DRYING M ACHINE For Steamed Rice Paddy Power Transmission Engineers, Manufacturers of Dodge Line Power Transmission Machinery | 
and many other granue | «4 »;, eo Wrench Polish.’ for ea pelle, C 1} 
lar materials, ones mM ennett “ee _— ae 2.4237 Main Office and Works 
& E. WORRELL, Hannibal, Mo., U. 8. A. “Our Advocate,” for men’s and boys’ coats 
—— “a, al tum, MV. Pic & STATION C-16, MISHAWAKA, INDIANA 
Write te - Co basewe se . 2,439 
=F rr, “Richmond,’’ for boilers, radiators, heating a, ] Branches and District Warchouses 
1908 — iene cee, Coe Se BOSTON, NEW YORK, CHICAGO 
% Lo yw te make money breeding Squats “wn yop e a Cai obey ad BROOKLYN, PHILADELPHIA, } 
PLYMOUTH KUCK SQUAB CO, 361 Howard St, Melrose, Mass Mie - vo ee ee er” 9 438 PITTSBURG, ST. LOUIS i 








5S [lee re Apparatus. A ate copy of the specification and drawing 





Agencies in Nearly Every Cityin U. S 





of any patent in the foregoing list, or any patent 
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is 

CINCINNATI, LONDON, ENGLAND 
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| 


























Grand Book Catalogue. Over 700 engravings : aa 
in print issued since 1863, will be furnished from . “Tr - . ” . 

2c, Parlor Tricks Catalogue, free. this office for 10 cents, provided the name and FREE THE DODGE IDEA”’—For Six Months 
MARTINKA & CO.. Mfrs., 495 Sixth Ave., New York| number of the patent desired and the date be 4 practical journal ef olfel intesest te every oni hie, 
gre. Address Munn & Co., 361 Broadway, New ns or ¢ yo ee bpm pomp Machinery. Fully | | 

ork. | i'luast ” ~ 
Sc @) 4 ES Canadian patents may now be obtained by the in- | - or six jot & cukeaription, aT oer mie 
ventors for eny of the inventions named in the fore- | j . | 
. going list. For terms and further particulars | 

.} & D MOG M Y address Munn & Co., 361 Broadway, New York. : ——-— cual 
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MASOW'S_NEW PAT. WHIP HOSTS] ION’ T BUY GASOLINE ENGINES -:2 3258's. 


Save expense and liability incident to Elevators 


oe : - “ perior to any on linder engine; revolutionizing power. Its weight and bulk are half that of single cylinder engines, with tee durability Cost 
— a ar ma ey oe “nn Lees to Buy Lees to to Run. Quick! 7, enail started. ‘Vibration ie on tically overcome. Cheaply mounted onany wagon. It isa comb'nation portable, tationary o: tin 
anfd. by POL: i: 4) SON, & CO., Tuc. engine. Saxp vos CataLoouR z. ‘tHe EMPLE PUMP CO., Mfrs., Meagher and 15th Sts., Chicago, THIS IS OUR FIFTY SIXTH 
. - 8. 














Scientific American 


MARCH 20, 1909. 





(ono) ome er 1S 7-4. IF 4), ies 
AMERICAN PROCESS NO ROYALTIES 
SAMPLES «myINFORMATION on APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Material 


Hanson & VanWinkle 


One 
Newark. N. J. 
2 & WS. Canal St 


icag 

















TORREY 
STROPS 


2 This Side Sharpens 















a Razor Side 

If your razor won’t Finishes 
the Edge 

clip th air clean and g 
quick, pass it afew a ss 
UimMes up and this soft, fine 
lown the A grained finish- 
down the can- Z ing side, and 
vas side of a you're ready to 
. ave t is 

Torrey Strep / enave Cas ¢ J 


Then 4 


$1.50, 00 
and $2.00 
If not with your 
dealer, we will 





one by mail 
on receipt of price 
Torrey’s Ob@dge Dre ss 
ing keeps a strop soft 
able lose at 
alers or by mail 


Ask for Torrey Str ope 





catalog contain ng va uat le 
rmation for men who 
shi ave 
J. @. TORREY & CO. 
s Dept. G@, Wereester, Mess. 












18-20-Horse Power 
CAR that ALWAYS 


Not ‘‘an engine in a buggy”’ but built 
highest type Chassis carrying powerful 
motor. Speed 1 to 30 miles. Goes 


gallon of gasoline. 


THE INVINCIBLE 
AUTO-RUNABOUT 

Regular auto appearance—High 
sand, mud and mountain climbing, 


Handsome lines and finish 
Quick control from steering wheel—Friction 


up 


wheel style best for all roads 
st and long life durability. 







Economy of first « 


drive—Double chain to each rear wheel Absolutely gearless and clutchless—Puncture proof 
Goodrich solid rubber tires—Timken roller bearings—Schebler carburetor, et All of highest 
quality Write for price— Free books as prospective buyer or special offer to agents, 


THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 


WRITE FOR THIS BOOK ON THIS FULL 


Goes the Route 


from 
water-cooled 
25 miles on one 











A Simple, Powerful, Durable 
Comfortable Car 


ed 


me 


: mY 
NT 








International Auto Buggy 


F the business man or professional man will give one hour's study to 
the International Auto Buggy he will understand why we say 











| LEARN TO BE A WATCHMAKER 


Bradiey Polytechnic Institute 
Peo 

Formerly } cal Inst 

Largest and Best Wateh Schoo! 

in America 

“ ‘ Ww Voor Jewe 
Engraviu ( Work (phic 
1 iv " Boar and 


CRUDE ASBESTOS 


DIRECT FROM 


prepareo | R, H. MARTIN, 


ASBESTOS FIBRE | office. st. PauL BUILDING 
for Manulactwrers use | 220 B’ way, New York. 


WIRELESS 


Electro”’—Lyt int Detector ts the 


ia, Iinois 
Hor 





4 
























Hare ' 












sitive detector or arket Whee per 








tion with a 
war r 
sta “ 
perfect clearness 
1 nabies every b earn tele 
rast Free of ¢ ost. 
Price vf detector $1.50, t ail extra 
12 centa. 
Ser postage for our electrical 
pedia, No. 6, 120 pages, 150 tilustra 


ey 
tions, and wireless sets f 


ELECTRO MMPORTING CO, G4a West Broadway, 
*" Ev erything for the Experimenter"’ — 


YEW YORK orm | 


Our graduates are filling High Salaried 
Pesitiess, Good artists 
- EARN $25 TO $100 PER WEEK 
and upwards, in easy fascinating work. Our 
courses of Personal Home Instruction by cor 
respoadence, are Complete, practical. 
successfui teaching. Expert instructors. 
. gueranteed competent workers. Write for Handsome 
| art Book, Free. 
L OF APPLIED ART Glounded 308 1898.) 
N 14s Gallery | Fine Arta, Battle Creek, Mich. 


A Cheap Water Power 
Aaa reliable and economical water power for 
peblc insututions, farmers, ow ners of factories 
aud country homes. the 


Niagara Hydraulic Ram 


hat no equal Better aon a kaso line 











amd estimate fur ah Cala 
Tanks « Tov 

NIAGARA By DR AULA ENGINE CO 
160 Naseas Sc, 5. ¥- 





Olivers, Smiths, etc. | 
Shipped ANYWHERE or Free Trial, or RENTED, 
sllowing RENT to APPLY 
Prices $15.00 Up 
chines fresh fromthe Alinrk rd turers 
n Your opportuntty, 
, (Bet. 1892) 02 & 94 Lake St, Chicago | 


CONCRETE HOUSES 


Cc ost Less Than Wood 


e than Brick, Dor 





mple ney o 





re and sucgestions 


THE PETTYJOHN CO., G15 N. Sixth Street, Terre Haute, Ind. 
and give you 


WE WILL MAKE txateve'vos | 


manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. | 
. AUTOMATIC HOOK & EYE CO., Hoboken, N. J 


s 

r.- BS 
Sa° tea 
> 4£3¢ 
$<33 23 
Si7- 

2% 


your models 





this simple, powerful, comfortable, durable car is the one car best 
fitted to Ais requirements. It is made for him. 

The International Auto Buggy will run on paved city streets. 
Of course. Atnd with good speed and desirable comfort, and almost 
silently, too. But, primarily, it is made for service —for the physician, 
the merchant, the farmer, the rural salesman—for every season, every 
day, every kind of roads. 

We would be glad to demonstrate to you the power, 
simplicity, ease of control, comfort, usefulness of the 
International Auto Buggy—to show you how much of value it would 
mean to you in business, how much of pleasure in your family life. 


International Auto Buggy Specifications—Body—Piano box style, two seats or one seat, 
with top or without. Motor—2 cylinders opposed, 4-cycle,5°x5°. Horse Power—|4 by 
brake test, equivalent to 18 to 20 in automobile rating. Suspension—Power plant suspended 
on steel sub-frame under the body, with an equal distribution of weight. Transmission—Two 
speeds forward, one reverse, all operated by one lever. Drive—Chain to countershaft. Wheels 

40-inch front, 44-inch rear with 1°%4-inch flat tread solid rubber tires. Springs—36-inch full 
elliptic. Brakes—Internal expanding. Capacity—Four passengers, or 800 pounds freight 
when rear seat is removed. Speed—2 to 20 miles per hour. Accessibility—Engine is so 
situated that all parts are accessible from hove. 


Write for International Auto Buggy Catalogue 
INTERNATIONAL HARVESTER COMPANY OF AMERICA 
(INCORPORATED) 

100 Harvester Building CHICAGO, U. S. A. 








1909 Model “G” 







° What 

You Get 

Not What 

You Pay—is the 

Basis of Automobile vere 


sritable, pay $4,000 or $5,% 
at i 





ympe I 
ve the same features sas the G LIDE Re oar hago 4 
snd which sell at from $2,000 to $3, 000 more than 


; ot YE is the first sm, and in 


car perfect m size, in mechani 
ft to the public at . 





quipn 
or Foreign car 





4 ted between the 
s tra I ere are not two Joints 
s struction 
r Be “ gea f the best A 










tires are a x 434-ir 
th y tw 
casing 
The GLLIDE tan assembled car. It is built in our own shops, 
0 i 
re graceful car made. Its appearance suggests 
ty that quiet purposeful performance -which 





type, and at a price 
x » etailed information, 
<i to you. Write today. 


d car of the best 





The Bartholomew Company 
Standard Manufacturers A. M. C. M. A. 
603 Glide St., Peoria, Ill. 

Glide Roadster Molel ‘‘R’’—same chassis—wheel base 
106 in, — 36x4-in. tires all around, with either close coupled 
body seating four or Runabout body seating two—$2,250, 


























Buy a Battery That’s Guaranteed 


Our experience and our guarantee w 

safe in selecting the The Mubler- ‘Day ton 
Storage Bette ry. It give 
able cur 


350A Backus| 
Water Motor 





made « refully ‘rad 
terials as th is. We also make the famous Apple 





ishi rindi Automatic —— thas. . eae your storage 
For Polishing, G ing, batteries char at, Or aut 
and Power Also mainta ghts. Our cataloy 
tells more ab You owe it to you 
self t ve this book. Write for it to-day, 
| Can be screwed on any faucet THE DAYTON ELECTRIC MFG. CO. 
BACKUS WATER MOTOR CO., Newark, N. J. | 88 St. Clair Street, Dayton, Ohio 





We will ship you a 























“RANGER” BICYCLE 

to 

Low FACTORY PRICES We sell the highest grade bicycles direct from factory 
to rider at lower prices than any other house. We 

Save you to middlemen’s profit on every bicycle—highest grade models with 

Puncture-Proof tres, Sueested bape pedals, etc., at prices no higher than cheap mail 

order bicycles; also reliab! edium grade models at unheard of low prices. 
RIDER AGENTS WANTED in each town and district to ride and exhibit a sam 
1909 Ranger Bicycle furnished by us. You will 

tonished at the wonderfully low prices and the liberal propositions and special offers we will 

—— on the first 1909 sample going to your town. Write at once for our special offer. 

DO NOT BUY 2 bicycle ora pair of tires from anyone at any Price until you receive our catalogue 

and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles under 


RY (0 DAYS } REE ] RIA on approval, freight 
repaid to any place in the United States without a cent deposit in advance, and allow 
ten days free trial from the day you receive it. If it does not suit youinevery way and 
is not all or more than we claim for it and a better bicycle than you can get anywhere else 

regardless of price, or if for any reason whatever you do not wish to keepit, ship it back 
MI us at our expense for freight and you will mot de out one ce: 

}} 

¥ own name plate at double our prices. Orders filled the day received. 

noone HANG gy “pl Le ag number takea in trade by our Chicago retail stores will 

out - Descriptive bargain list mailed free. wii 

deus rahe, inner tubes, lamps, cyclometers, . repairs 
TIRES, ‘COASTER ‘BRAKES, ert in the bic -ycle fe ph - half the ¢ usual prices. 
t write t ~ te of inter. 











—- 4, Ito a ane hogs ever 


MEAD "GYCLE COMPANY. | Dept. L-1/5 CHICAGO, ILL. 


Engineering News 


ULLUSTRATED 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy. 
If you cannot locate desired engineering equipment write our “ Readers Want" department. 
THE ENGINEERING NEWS PUBLISHING CO a - - 214 Broadway, New York 











Cooper's is the original od only 
Needle Knit’’ Underwear. co wil uae bly have 
i iam po. > ha if — will ex- 
amine . ed you will promptly decide in 
its favor. It is the most elastic, comfortable and 
durable underwear made 

The importance of thorough cckmeathip, in in 
underwear for men caonlt not be x 
are no imperfections in Cooper's. The A 
Spring Needle fabric i is ye oy a in addition each 


— Fig viens 























garment is stayed at points of strain, rendering it 
= sightly and serviceable. 

ry Cooper's. It is the Underwear of character 
ol ym 


Made in Union suits and two-piece suits 
sizes, weights and c Ask to 
see our new silk lisles. Get the genuine. 


COOPER MFG. CO., Bennington, Vt. 










Great Power- Small Cost 
No Risk 


Buy a powerful engine that is durable, 
economical and absolutely safe. 


Waterloo Gas Engines 


develop the full rated horse power and more. They are guar- 
Soteed for five years st any kind of work, never shut down 
for repairs, are absolutely simple in ition, and all sizes 
furnish the cheapest power for every purpose. Best for 
machinists, miners, millers, manpfacturers, printers 
farmers—for drilling, pumping, running air compress- 








Sold on credit if de 
sired. Write today 

for free Gnapelapedie 
of Engine Pacts 


Guarantee 











The Buggyaut gives 4-cylinder 
results with 2-cylinder cost and 
simplicity. Is air-cooled, 2-cycle 
and up-to date. $650. 


CHAS. S. DURYEA, Reading, Pa. 












JUBRICATES***° 


NG siren 
S-at Ss. ING es 
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